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In radio communications, knowledge is progress . Only knowledge 
can mean progress; in turn, progress itself maintains our present 
high standard of living. 

Radio-communications has its place in the community and the 
expansion of this industry with the ever changing techniques 
require specially trained personnel to keep the picture of progress 
moving. 

No one is in a better position to advance with this progress than the 
trained technician. 

The Marconi School of Wireless has combined training facilities 
with the most up-to-date methods to ensure that every graduate 
has the knowledge necessary to become thoroughly competent in 
this field. 
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COVER PICTURE 

At the General Electric Com¬ 
pany's Space Technology Centre , 
in Valley Forge , Pa., two engin¬ 
eers put finishing touches to a 
Nimbus satellite , destined to 
travel in a 500 mile high orbit 
and to transmit back to earth de¬ 
tailed global weather data , to aid 
forecasting. In the space simu¬ 
lator , units from other manu¬ 
facturers are integrated and the 
satellite thoroughly tested as a 
complete space vehicle. 
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A PIONEER PASSES 

IT would be inappropriate to let this issue go to Press without making 

due reference to the passing of Sir Ernest Fisk, undoubtedly the most 
widely known of the pioneers of the Australian radio industry. 

Arriving in Australia, in 1911, as a ship’s radio operator, he played 
a major role in furthering “wireless” technology in this part of the world. 
In 1918 he personally received the first direct message from England by 
wireless telegraphy and repeated the feat in 1924 with the first direct recep¬ 
tion of the human voice from England. 

Ernest Fisk — his knighthood came in 1937 — was one of the founders 
of Amalgamated Wireless (A/asia) Ltd., a company which rose to a 
dominant position in the Australian radio scene, with interests ranging 
from local and international communication, through broadcasting and 
consumer products, to instrumentation and research. 

He was the foundation President of what is now the Institution of 
Radio and Electronics Engineers but, well before that, had lent extensive 
and practical support to the then infant “Wireless Institute of Australia. 

Recognition of his stature as an executive of world standing came 
with his appointment, in 1951, as Managing Director of the E.M.I. empire. 
His passing severs yet another link with the history of radio in Australia. 

So also did the passing, a few weeks ago, of another radio pioneer, 
John Briton, whose career substantially coincided with the radio receiver 
industry in Australia and who later engineered the country’s first tele¬ 
vision station, TCN9, in Sydney. 

While they live, pioneers have many stories to tell of the old days 
but we, who remain, are apt to overlook the fact that their anecdotes and 
their reminisences are, in fact, history, which will pass with them if not 
documented and preserved. With the calendar at 1965, time is running 
out for those who still remember. 

One can’t help but wonder whether the industry is making sufficient 
provision for documenting its own absorbing history. 
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A complete range of equipment cabinets and speaker 
enclosures to suit every possible requirement* 

KITS to construct yourself or Built and Polished. 

Instrol cabinet kits are complete in every way. All parts 
such as screws, nails, hinges, castors, stays, grille cloth, 
acoustic wadding, etc., are included. All panels, even in 
the largest cabinets are pre-cut, ready only to glue and nail 
together. Only a hammer and screwdriver necessary. Timber 
panels are veneered in best quality Qld. Maple suitable for 
finishing in Walnut, Mahogany, Rosewood, etc., or in Teak 
for Scandinavian oiled Teak finish. 


PRICES: 

No. 450—Kit of Parts. £13/16/0 

Built and Polished. £19/16/0 

(Teak, £3 extra) 

BOOKSHELF 

Complete System—Kit of Parts.£14/0/0 

Built and tested. £17/18/0 

CABINET ONLY—Kit. £6/0/0 

Polished. £10/0/0 


(Grille cloth, wadding and foam included) 


Postage Rates 


BOOKSHELF 

N.S.W. 

Old., 
Vic., Tas. 

Other 

States 

Pol. Cabinet 
or Cab. Kit. 

10/- 

14/- 

20/- 

Full System 
Kit and built 

12 6 

18/- 

26'- 

No. 450 KIT 

22 6 

32/- 

46 - 


(Rea. Post 2/« extra) 

Built and polished No 450 by Rail or 
Road Transport only. 


This system, designed “R. TV and H." 
Dec., 1964, gives performance equiva¬ 
lent to and even better than imported 
systems, yet at less than one-third the 
cost. Magnificent bass response, with 
extreme clarity in upper register due 
to the virtual absence of intermodula¬ 
tion. The full kit is complete with all 
components, precisely to *'R. TV a nd 
H." specific ation s. Speakers, acoustic 
wadding, grille cloth, foam, choke, 
condensers, etc. Size only I9«4in x 
11‘zin x 6'sin. 


, The Amazing INSTROL 
Paymaster BOOKSHELF 
SPEAKER SYSTEM 


PICTURED ABOVE IS THE NEW 
MODEL 450 EQUIPMENT CABINET. 

Designed to suit all types of locally 
made and imported amplifiers and 
players. The standard cabinet is 32 3 4in 
long. I6in wide, 9Viin high (without 
legs). It may be used as a floor model 
as illustrated, or unscrew the legs and 
you hav e a table or bookshelf model. 
A version is also available to suit 
large amplifiers and turntables. 







Instrol 

Cob. No. 600 

A roomy cabinet 
specially designed 
for modern ampli¬ 
fiers. Available as 
a pre-cut assembly 
kit. or built and 
polished. 


Price—Complete Kit of Parts £16. 

Built and Polished .£25/10/0 


riSI 

a 


Instrol 8WR 
Enclosure 

Developed as a 
joint effort by the 
manufacturers of 
the well - known 
Magnavox 8WR 
speakers and our¬ 
selves. A beauti¬ 
fully proportioned 
slimline enclosure 
27>/4in x 17>/4in x 
7»/4tn. 


Price 

KIT OF PARTS. £6 18 0 

Built and Polished.£12/0/0 


Write, call, or send coupon for free cabinet 
brochure. 


Instrol No. 700 Stereogram 

Gobi net Beauty, utility, plus economy are 
a feature of this 5ft long cabinet. Acoustically 
designed speaker enclosures at each end. Two 
record storage sections, plus generous ampli¬ 
fier and player space. 

Price: Kit of Pans £21/18/0 

Built and Polished.£30/10/0 


INSTROL 
SLIMLINE 
ENCLOSU 


Designed on the 
D.P. principle for 
most makes of 
local and imported 
8in. lOin and 12in 
speakers. Beau¬ 
tifully proportion¬ 
ed, the 8in is 
only 2514in. x Min 
x 6in and the I0in/ 
I2in is 27»/4in x 
17'/4in x 7 Vi in. 


Sin KIT OF PARTS .. 

Sin Built and Polished .. 
lOin 12in KIT OF PARTS . 
lOin 12in Built and Polished 


£10 15 


£12/0/0 


Instrol Cabinet No. 200 


INSTROL-PLAYMASTER 
BOOKSHELF SYSTEM 


An elegant, well bred piece of furniture. Suited 
for alt types of modern hi-fi equipment. In 
kit form or built and polished. Matching 
speaker enclosures also available. 

Price: Cornnletc kit of parts £19/18 
Built and Polished.£28 18 0 


Now available for either 15 ohm or 7.5 
ohm speakers. (7.5 ohm to cater for 
imported tape recorders described “Elec¬ 
tronics Australia,” July, 1965.) 

Both versions same price and completely 
to specification. 

.See above for full details. 
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H. W. SAMS TECHNICAL 
BOOKS 

In addition to these few books, there is a 
wide range of titles covering all electronic 
subjects. Send for free catalogue. 


'•Electronics for the Be¬ 
ginner". 45 6d. An amaz- 
inu book which in this 
modern age should be read 
bv all. 


"Practical Transistor 
Servicing”. 


"101 Wa>s to use 
your Oscilloscope" 28 9 


"Understanding 

Electronic 

Components” 


"Hi-Fi Stereo 
Handbook" 


Electronic 


u 
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EVERYTHING FOR THE HI-FI ENTHUSIAST 


INSTROL-PLAYMASTER 
No. 106 AMPLIFIER with 
TUNER 

Originally described "R.TV A H.” December 
196.1. this outstanding design is a combina¬ 
tion of Unit No. 4. a 9 watts per channel am¬ 
plifier. and Program Source Tuner. 

Price 

KIT OF PARTS.£48 3 0 

Built and Tested .. .£58 13 0 


INSTROL-PLAYMASTER 
No. 108 STEREOGRAM 


remarkable stereogram described 
H.” October 1964. 


A truly 
"R.TV A 
Price 

KIT OF PARTS . £M 18 0 

Built and Tested. £45 5 0 

We recommend the Bookshelf System with the 
108. or our No. 700 Cabinet with built-in 
speakers. 


INSTROL-PLAYMASTER 
Unit No. 4 STEREO 
AMPLIFIER 

A fine basic 9 watt per channel stereo am¬ 
plifier. described "R.TV A H.” May 1962. 
High performance at moderate cost. 

Price 

KIT OF PARTS.. £36 10 0 

Built and Tested .. .. .. .. £46 18 0 


INSTROL-PLAYMASTER 
PROGRAM SOURCE TUNER 

A wide range tuner with excellent tonal 
quality, "R.TV. and H.” design April 
1961. This is a matching tuner for 
Unit No. 4 Amplifier yet is suitable for 
use with most modern amplifiers. 
Price: KIT OF PARTS, £16/18/-. 
Built and Tested, £26/-/-. 


PLAYMASTER 103 
GUITAR AMPLIFIER 


Originally Jcwritnd "RTVAH" October. 1962. 
to January. 1963. Available as a complete 
kit, or special parts separately. 

Carrying Case, CIO 4 . plus 14 postage. 

Cut, drilled and Cad-piatcd Chassis, £2 15 10 
plus 6/ postage. 

Label Gold with Black Figuring. £17/6. 
plus 1 postage. 


★ POST THIS COUPON 

Or write, Phone, or Call for full details. 

□ Instrol Playmaster Hi-Fi. 

□ Instrol Cabinets and Kits. 

□ Cannon Connectors. 

□ Sams Books. 

□ Guitar Amplifier. 

□ Metalwork. 

(Mark X in square) 

To BROADWAY ELECTRONICS 
Pty. Ltd., E. S. and A. Bank Building. 
Cnr. Broadway and City Road 
(opposite Grace Bros.) BROADWAY. 


Dear Sirs, 

Please send full details to:— 


TRANSISTORISED 
IGNITION 

AH parts avail¬ 
able to construct 
the Transistor¬ 
ise d Ignition 
System (“R, TV 
& H” March, 

1964). , 

Price: Complete 
Kit, including 
coil, £16/8/6. 

ROFO Ignition 
Coil only, 

£5/7/-. 

Plus 5/- postage. 


CANNON AUDIO 
CONNECTORS 

We are distributors 
for the well known 
Cannon audio connec¬ 
tors. AH types avail¬ 
able ex stock including 
3, 4, 6 and 7 pin types. 
Price list available. 


NAME 


ADDRESS. 
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INSTROL-PLAYMASTER 110 
TAPE AMPLIFIER 

The latest in Tape Recording equipment, De¬ 
scribed in this magazine March and April, 
1965. All parts now available. Write for 
details. 


AKO STEREO 
HEADPHONES 

Amazing, feather 
light (only 4oz). 
May be worn com¬ 
fortably for hours. 
Freq. Resp, 30 to 20.000 c.p.s. flat, 
with total harmonic distortion less 
than 1 p.c. Will suit any type of 
amplifier. 

£9/18/6 (plus 5/- postage). 


INSTROL & OXFORD 
METALWORK 


We can sup¬ 
ply high 
quality 
metal work, 
and labels 
for all Play¬ 
master de¬ 
signs. Free 
price list 
available detailing Instrol and Oxford 
metalwork to suit "R.TV and H’’ cir¬ 
cuits. 






































SMELT fcCTS SN C. P.\ ST {k'_S 


About 400 scientists from all over the world will spend the week, 
August 16-21, at the Beaurepaire Centre, Melbourne University, dis¬ 
cussing the twin subjects "Electron Diffraction" and "The Nature of 
Defects in Crystals." The first of these was discussed last month; in this 
issue, the author discusses the second subject and explains something of 
the internal structure of crystals, how the atoms are packed together, 
defects and their influence on crystal characteristics and the significance 
to everyday applications. 

By C. K. Coogan if.Sc., Ph.D. 

Publicity Officer, International Conference on “Electronic Diffraction and The 
Nature Of Defects In Crystals ” Melbourne, 1965. 


name suggests, an impurity takes the 
place of one of the normal ions. For 
example, NaCl may have a potassium 
ion, K-+-, sitting in a site normally 
occupied by an Na-+- ion. These are 
but a few examples of what are called 
point defects. 

In many crystals, the ideal ratios of 
the component atoms is not observed 
(e.g. 1 Na atom to 1 Cl atom in NaCl) 
and these are said to be non-stoichiomet- 
ric. A good example is titanium hydride, 
where the ideal TiH 2 composition is 
not attained and compounds in the range 
Hi.o to Hi.os have been observed. 


S O far, we have only spoken as if 
crystals were perfectly regular, and 
so they are to a very large extent. It 
is this regularity of order of atoms in 
crystals which impressed the first workers 
with X-ray diffraction. But as more 
questions were asked, and the theore¬ 
ticians had time to think about what 
the experimental results implied, people 
realised that there were snags. 

Sir Charles Darwin, the grandson of 
the author of “The Origin Of Species,” 
and Professor P. P. Ewald (who will 
be attending the Melbourne conference) 
saw that, in order to get the type of 
X-ray diffraction patterns that were be¬ 
ing observed from a crystal, it would 
have to consist of a great many domains 
or regions about a micron (a millionth 
of a me^re) in size, and tilted with res¬ 
pect to one another up to about half 
a degree. In other words, the crystal 
contained defects. 

Soon the list of different kinds of 
defects which had been recognised in 
crystals grew as long as your arm and 
is still growing. Some have colourful 
names like deathniums, excitons, crow- 
dions, phonons, dislocations and Frenkel 
worms! 

Three of the simplest types of defects 
are shown in figure 1. The host crystal 
is taken to be common salt, NaCl, 
which is made up of two interpenetrat¬ 
ing regular cubic arrays of positive 
sodium ions (Na-+-) and negative chlor¬ 
ide ions (Cl"), so that, looked at under 


the microscope or a powerful magnify¬ 
ing glass, individual grains of salt are 
seen to be little cubes. 

The first of these defects is the vac- 
cancy, figure 1(a) which shows a miss¬ 
ing chloride ion. 

Figure 1(b) shows an interstitial ion, 
that is one which is fitted into the space 
between the normal ions; this is not 
very likely to occur in NaCl itself under 
normal conditions, but is much more 
probably in another crystal of the same 
basic cubic structure (called NaCl type) 
in silver chloride. Silver ions are small 
compared with chloride ions and this 
interstitial defect is, in fact, a big 
factor in the ordinary photographic pro¬ 
cess, in which silver bromide, chloride 
and iodide are used. 

The third type, figure 1(c) is the sub¬ 
stitutional impurity ion, in which, as the 


Usually, these deviations are explain¬ 
ed by the random presence of vacancies 
or interstitial atoms. But there is grow¬ 
ing dissatisfaction with this point of 
view, at least in the case of many com¬ 
pounds, and there is now good evidence 
from X-ray diffraction work, that many 
grossly non-stoichiometric crystals are 
composed of “building blocks” of fairly 
simple crystal fragments joined together 
so that they form regular arrays of point, 
line or plane defects. 

The simplest type of (hypothetical) 
example would be the case in which 
every second chloride ion, in the direc¬ 
tion of the cube edges, was omitted, 
which would lead to a combination of 
Nai.oiw and Ch. One plane in such 
a crystal is represented in figure 2; try 
to visualise the same type of structure 
extending into the third dimension, down 


Figure 2: One plane in a 
sodium chloride crystal 
with an ordered array of 
cation vacancies, so that it 
would combine Nai.oiss with 
Ch . (Diagrams not other¬ 
wise acknowledged are by 
courtesy of T. Wignall and 
5. lanky, C.S./.R.O., Divi¬ 
sion of Chemical Physics.) 




Figure 1: A two-dimensional schematic diagram of the sodium chloride crystal: 
the black circles are the Na positive ion and the blue circles the C negative 
ions. Defects are shown in three regions of the crystal (a) an anion (Cl~) 
vacancy; (b) and interstitial cation (Na-+-); (c) a substitutional cation impurity. 


into the paper. But do not be misled 
by the apparent simplicity of this imagi¬ 
nary case. Look at figure 3, which 
shows a real example, W 8 Nbis Oo*, 
tungsten niobium oxide, the crystal struc¬ 
ture of which was recently unravelled 
in Melbourne using X-ray diffraction as 
the “tool.” 

Then there are line defects and planar 
defects. Two of the most important of 
these are the edge dislocation and the 
stacking fault, representing line and plane 
defects respectively. The edge disloca¬ 
tion was predicted independently by Sir 
G. I. Taylor, Professor E. Orowan and 
Professor M. Polanyi, on theoretical 
grounds to explain the strength, or rather 
the weakness, of metals. Previous 
theories gave metals strengths about 
1,000 times the values actually observed 
and the edge dislocations helped con¬ 
siderably to account for this anomaly. 

The edge dislocation, which is shown 
in figure 4, can be thought of as an 
“extra half-plane” of atoms slipped into 
the crystal which accommodates it as 
best it can, bending its planes around 
the edge of the extra half plane. 


such as K+. 


Dislocations were talked about for 15 
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to 20 years mainly in relation to plastic¬ 
ity in metals before their presence was 
detected using the conventional optical 
microscope. Much of the early theoreti¬ 
cal work on dislocations and the 
strength of metals was done in Bristol 
by Professor F. R. N. Nabarro, now of 
South Africa, who will be attending the 
conference. 

Due to the distortions of the spacing 
between atoms around the edge of the 
extra half plane, impurity or interstitial 
atoms fit into the crystal best there, and 
form an atmosphere of impurities (or 
interstitials) around the dislocation. In 
certain circumstances these can co¬ 
agulate to form blobs large enough to 
be visible under powerful optical micro¬ 
scopes, and hence to trace out the path 
of the dislocations like paper traces the 
path of the “hares” in a paper chase. 

This was first discovered by Profes¬ 
sor J. W. Mitchell at Bristol University 
in 1951, and the case he observed actu¬ 
ally consisted of blobs of silver along 
the path of dislocations in silver chloride, 
as are formed in the photographic pro¬ 
cess. Just as everyone had predicted, the 
dislocations form a kind of “three- 
dimensional chicken wire” with branches 
and junctions throughout the crystal, ac¬ 
counting for Darwin’s domains. 

Another basic type of defect is the 
stacking fault which is common in many 
types of crystal. Figure 5 shows how, 
in a rather diagrammatic way, the lay¬ 
ers of atoms stack ideally in a face- 
centred cubic crystal. This type of 
crystal is quite common in metals, oc- 
curing in aluminium for instance. 

We need not worry about the details 
of this structure except that the layers 
can be labelled A, B and C and form 
a triangular net of atoms in each layer, 
all of which are identical except for 
their relative spacing laterally with res¬ 
pect to one another. 

The normal sequence of layers is 
ABCABCAB ... So it takes three 
layers before one atom is vertically be¬ 
low another. However, we occasionally 
observe that the sequence is ABCBCAB 
. . . which is called a stacking fault, 
so that atoms only two layers apart are 
vertically below one another. 

These “defects” are not just deplor¬ 
able mistakes spoiling otherwise perfect 
crystals I We now understand that they 
are part of the natural order of things, 
and that it is necessary for them to be 
there. And we are very fortunate that 
they do occur, as without them most of 
modern industry would have to close 
down! 

For example, nearly every crystal 
grows around another type of disloca¬ 
tion, called a screw dislocation, and its 
growth does not normally seem possible 
otherwise. But as late as 1949 the 
theory of dislocation growth of crystals 
was bitterly opposed by those with the 
old school view of crystal perfection. 

The electron microscope, owing to a 
few of the useful side effects of electron 
diffraction, has been a very powerful tool 
in looking at dislocations in metal crys¬ 
tals particularly. Every electron micro¬ 
graph is accompanied to some extent by 
diffraction effects and it has been pos¬ 
sible to interpret some of these as aris¬ 
ing from dislocations and to trace out 
the line of the dislocations in the micro¬ 
graphs. 

Not only have static pictures been 
possible, but our knowledge of the in¬ 
side story of dislocations in metals has 
been spectacularly supplemented by 
electron microscope “movies” which 
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have shown how dislocations move in 
the crystal and multiply when a force is 
applied to it. 

Scientists are no longer obsessed with 
the regularity of crystals; rather they 
are intrigued (and appalled) by the 
enormous amount to be learned about 
the mess of defects and complications 
which can exist in even the simplest 
crystals and the most perfect specimens 
obtainable in practice. Notwithstanding 
this, it is the overall regularity in 
crystals which gives the defects their 
properties and makes defects glaringly 
obvious. 

It is this departure from regularity 
which makes defects such as dislocations 
visible under the electron microscope 


Figure 3. A sche¬ 
matic representa- 
atien of the crystal 
structure of W8, 
NbJ8 06 9, tung¬ 
sten niobium mixed 
oxide. iach square 
represents an oct¬ 
ahedron comprising 
a metal atom at 
the centre and an 
oxygen atom at the 
six apices. The 
oc tahedra in heavy 
print are at a level 
above the light oct- 
ahedra . It is basi¬ 
cally the W03 
structure, with 
many missing oxy¬ 
gen atoms but no 
vacancies, as the 
structure is "eon- 
certina-ed" in on 
itself, and oxygen 
atoms are shared 
by some neighbour¬ 
ing oc tahedra. 

(Diagram by court¬ 
esy Dr A. D. Wad - 
sley, C.S./RO. Div¬ 
ision of Mineral 
Chemistry.) 


Figure 4: A pers¬ 
pective view look¬ 
ing along the line 
of an edge dis¬ 
location in a 
simple cubic cry¬ 
stal (if there were 
such a thing as a 
simple cubic cry¬ 
stal). Actual cases 
in metals for ex¬ 
ample are rather 
more complicated . 


via diffraction effects. The actual photo¬ 
graphs of such defective regions in 
crystals can be very beautiful in an 
abstract kind of way. So fascinating 
are some of these pictures that when 
they were discovered recently by a 
group of artists and potters in Mel¬ 
bourne they immediately began to form 
part of their collections! 

It is hard to over-emphasise the 
practical significance of defects in 
crystals. All over the world, in the last 
decade, special laboratories have been 
springing up in industry, universities, 
and government sponsored institutes ex¬ 
clusively devoted to the study of solids. 
The name is usually something like 
Basic Materials Laboratory. There is 
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Figure 5: A stacking fault in a face-centred cubic crystal such as aluminium. 
The natural order of stacking of planes in this crystal is \ABCABC ... as in 
(a); with a stacking fault this becomes ABCBC . . . as in (b). 
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not space to go into even a list of all 
the headings under which research in 
these laboratories is conducted, but a 
few examples are given below. 

All who dabble with electronics know 
that the useful properties of the trans¬ 
istor and the rectifier come from sub¬ 
stitutional impurities (in the case of 
germanium and silicon) diffused into 
germanium and silicon in which the im¬ 
purity content is about one part in 
100 million. 

Substitutional chromium impurities in 
aluminium oxide crystals (colourless 


;• An exhibition of instruments used !| 
<! in these fields will be set up in \\ 
I! the Beaurepaire Centre, Melbourne || 
!; University, during the conference. ;> 
!; The exhibition will be open to the I 

public 2-5 p.m. and 7-10 p.m. on <! 
j! 17-19 August and 2-5 p.m. on \\ 
<1 August 20. !; 

sapphire) are responsible for the deep 
red of ruby, and make it useful as a 
laser crystal (‘‘Electronics Australia,” 
April, 1965). 

The vacancy is one of the most im¬ 
portant and ubiquitous defects in all 
crystals. The most far-reaching result of 
its presence is that it facilitates diffusion 
of atoms in crystals. If there were no 
vacancies present, and atoms had to 
squeeze past one another to move about 
the crystal, as in figure 6, diffusion 
would be a rather rare event due to the 
amount of energy it would require. 

If vacancies are present on the other 
hand, the atoms bordering it can make 
a much more dignified jump into the 
vacancy as the amount of “squeezing 
past” is very much reduced, and the 
vacancy wanders through the crystal al¬ 
lowing other atoms along its path to 
shuffle around. It still needs a bit of 
effort for atoms to complete the jump 
into a vacancy and it only manages to 
do it occasionally. 

All the atoms in a crystal are vibrat¬ 
ing continuously, at frequencies in the 
region of a million megacycles, and 
their average vibrational energy is pro¬ 
portional to the temperature, although 
some can have a good deal more than 
the average energy. As the temperature 
increases, the number of “hot,” or 
violently vibrating atoms increases and 
the probability of a diffusional jump 
occurring increases rapidly with temper¬ 
ature. 

Most of us know to our discomfort 
how a transistor can be “cooked,” 
whereupon the carefully placed impurity 
atoms which have been diffused into 
the crystal under close control, diffuse 
further afield when it overheats, and wc 
look for a new transistor! 

Diffusion is the basis of a huge num¬ 
ber of industrial processes. Any chemi¬ 
cal process that takes place in solids, 
such as in smelting, or sintering; heat 
treatment of metals; photography; all re¬ 
quire the transport of atoms from one 
material into another, or from one part 
of a cystal to another part of it. The 
more our fragmentary knowledge of dif¬ 
fusion grows the better we will be able 
to control these and a thousand other 
processes. 

Dislocations in metals, and for that 
matter in all crystals, are responsible 
for plasticity or permanent deformation 
when forces are applied. To a large ex¬ 
tent this is beneficial, and allows us to 
work metals by forging, to cut on 
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lathes, and to harden them by hammer¬ 
ing. Nowadays we have a good idea of 
what happens when a metal deforms, 
and the role dislocations take in this 
process. 

How does the dislocation aid “slip” or 
plasticity to take place in a metal? Fig¬ 
ure 7(a) shows what might have to hap¬ 
pen were there no dislocations. One 
plane of the crystal would have to slide 
over its neighbour, which would cause 
a great upheaval in the neighbourhood 
of w all the immense number of atoms in 
both upper and lower planes, and would 
require very large external forces. 

On the other hand, when an edge dis¬ 
location moves, as is seen in the series 
of schematic “snapshots” in figure 7(b), 
only the line of atoms, extending back 
into the paper, along the core of the dis¬ 
location, are seriously disturbed out of 
their normal type of environment at any 
one time and a much smaller force is 
required to produce plasticity. 

Some time ago the question began to 
be asked, “What happens in materials 
containing no movable dislocations, 
and is it possible to produce them?” 
Partial answers came when Bell Tele¬ 
phone scientists began investigating the 
“tin whiskers” which grew spontaneous¬ 
ly on solder joints over the years, and 
caused annoying faults in telephone ex¬ 
changes. They found that these little 
whiskers, growing out of their parent 
metals like silver asparagus, and only a 


Figure 6: Diffusion in a crystal showing (a) the 
hypothetical case of atoms "squeezing" past 
atoms to exchange places, in the absence of vao 
ancies, compared with (b) the much easier passage 
of an atom moving into a vacant site. 


few millimetres long, were immensely 
strong whereas solder and tin are notor¬ 
iously weak. 

Later they found that each whisker 
contained only one dislocation, running 
down the core of the whisker, and about 
which the crystals grew, and which con¬ 
tributes no plasticity to the crystal be¬ 
cause it cannot be moved easily. Whisk¬ 
ers have since been found to grow, given 
the right conditions, on all kinds of un¬ 
likely materials, such as graphite and 
sapphire. The commonest example is 
the “efflorescence” which one often sees 
growing out of brickwork, looking like 
white fungus, which is usually due to 
common salt in the mortar. 

We are just entering an entirely new 
era in metallurgy due to the measure¬ 
ment of the strength of tin whiskers. 
The new wave of strong materials, some 
hundreds of times stronger than steel, 
consist of bundles of parallel whiskers 
or fibres, running along the direction in 
which strength is desired, and “glued” 
together by a soft metal such as cad¬ 
mium, silver or aluminium. They re¬ 
semble spaghetti in a rather thick 


sauce! 

These new materials pose their own 
problems, as they cannot be cut or drill¬ 
ed in the conventional way, but have to 
be formed by something like die casting. 
Imagine how the spaghetti would wind 
up around a drill! Typical examples are 
fibres of aluminium oxide in aluminium, 
or glass fibres in silver. 

Another ubiquitous defect is the F- 
centre, which we have not mentioned 
up to now. It is so named after the 
German Farben, meaning colour. F- 
centres occur in ionic crystals, like 
NaCl, and colour them red, blue, green 
and orange. F-centres consist of nega¬ 
tive ion vacancies, into which an elec¬ 
tron has fallen and is trapped. They 
can commonly result from bombarding 
the crystal with X-rays or gamma rays. 
They can congregate, by diffusing 
through the crystal until they meet and 
join other F centres, and form regions 
rich in metal ions and electrons. 

Eventually this breaks down into a 
submicroscopic speck of metal, and the 
metal atoms pack together in the man¬ 
ner of the metal and not of the ionic 
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Figure 7: (a) How plasticity might occur in a crystal without dislocations. A whole plane of atoms would hove to move 
over the plane below it, and while this was occurring all the atoms in both planes would be in grossly distorted crystal 
environments, (b) With an edge dislocation in the crystal (1), when a force is applied the dislocation begins to move 
through the crystal (2), until is passes out through a surface (3). Thus the shape of the crystal is changed permanently 
by applying force. As only a line of atoms, in the "core" of the dislocation, lie in grossly distorted sites, much 
smaller forces are needed to change the crystal shape permanently. 
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Figure 8: (a) A calcium (Ca) ion substituting for a sodium (Na) ion in NaCl, with a "compensating vacant Na site 
bound to it in site 7; (b) When an electric field is applied the vacancy takes up one of the most advantageous bound 
positions , this being 1 or 4 in the case shown ; (c) When the field is reversed, the most advantageous position is 2 or 
3 The vacancy can perhaps "move" by cation A jumping into 1, and the cation at 2 jumping into the vacant site 

left by A. There are other possibilities in three dimensions. 
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crystal of which they were formerly a 
part. Specks of silver like this form the 
photographic image in the minute crys¬ 
tals of a photographic emulsion. 

A common type of defect which leads * 
to interesting electrical properties is the 1 
case of a crystal of the sodium chloride j 
type, composed of sodium ions bearing j 
a single positive charge and chloride j 
ions with a single negative charge, in 
which divalent metallic ions such as j 
calcium can occur as a substitutional ! 
impurity. That is, it takes the place of { 
one of the sodium ions. But the calcium i 
ion carries a double positive charge and, t 
if it merely replaced a sodium ion, we f 
we would have an excess of one positive J 
charge in the crystal; to compensate one ( 
other sodium ion is omitted. The vac- j 
ancy is usually in one of the nearest j 
neighbour sodium positions as is shown * 
in figure 8 (a). 

Now, if an electric field is applied, the t 
calcium/sodium-vacancy pair tends to 1 
align itself with the field, as it has an j 
effective electric dipole moment, and the { 
field does work in making the vacancy J 
jump into an appropriate position. Of j 
course, it is not the vacancy that jumps, 1 
but another sodium ion which by jump- ! 
ing into the vacancy leaves a vacancy # 
behind, in the site it used to occupy. 

As these diffusional type of jumps J 
are dependent on temperature, the i 
ability of the dipole to follow an alter- j 
nating electric field depends on the temp- J 
erature. So at very low temperatures the « 
dielectric loss of the crystal is small, J 
but as the temperature increases the 
losses increase. T ncidentally, dielectric 
breakdown or loss of the insulating 
property is a very live subject. 

Our last example is a brand new 
photographic process discovered by Pro¬ 
fessor A. J. Forty, at Bristol University, 
last year. Lead iodide, PbL is evapor¬ 
ated under vacuum by passing a heavy 
current through a “boat” of moly¬ 
bdenum containing PbL until its temper¬ 
ature is 300-350°C. A thin film of lead 
iodide forms on any suitable surface, 
such as glass or plastic, inside the 
vacuum belljar. 

The “film” so formed is then exposed 
to a bright light in the usual way, ex¬ 
cept that exposures of about 10 min- ' 
utes with very bright light are necessary. I 

During the exposure the lead iodide 
film is usually kept at about 200°C, J 
although lower temperatures are pos- j 
sible. A photographic image of the usual f 
kind is formed composed of minute 
blobs of lead. 

All this may sound very inconvenient, 
but it has some great advantages. No 
chemicals are needed, the image is not 
spoilt by light at normal temperatures, 
and the resolution, or the ability to re¬ 
produce fine detail, is much superior to 
the silver halide processes. Once again 
diffusion is of central importance, with 
the strong probability that F-centre ag¬ 
gregation is the first step in the forma¬ 
tion of the lead speck. 

It would not be fair to depart from 
this subject without pointing out that 
electron microscopy and electron dif¬ 
fraction are but two of the tools used 
by physicists and chemists in studying 
defects in solids. Optical spectrocopy, 
nuclear magnetic resonance, electron 
spin resonance, dielectric loss measure¬ 
ments and the glamorous new Moss- 
bauer effect are just some of the other 
useful techniques. 

There will be quite a bit for the dele¬ 
gates to talk about in Melbourne in 
August! B 



The Xerox Corporation recently demonstrated a breakthrough in the 
art of graphic communications with its Long Distance Xeroxgraphy 
system know as LDX. The system was shown in New York earlier this 
year, though it was actually foreshadowed in 1962. 

LDX is a system for high-speed transmission of line copy that electroni¬ 
cally sends a document across a corridor, or across a continent. In seconds, a 
scanner is able to send to a printer, anything written, typed, sketched or 
printed. The link between these two components is a broadband transmission 
line (microwave channel, coaxial cable or special telephone lines). 

The original document remains with the sender while the device converts 
an image of the document into electrical impulses and transmits them thous¬ 
ands of miles away or across town to a receiver. The system even verifies 
that the printer is ready to receive an incoming signal before the scanner 
will transmit a document. The printer then stands bv, ready to reproduce 
an exact copy on ordinary bond paper in a matter of seconds. 

The implications of this unique facsimile system have yet to be felt in 
the business world. Here are some examples: 

• A West Coast representative needs a particular engineering drawing this 
afternoon. Feed it into the office LDX and his copy arrives moments later. 

• A trucking company can load perishable cargo and get it on the road 
without waiting for bills of lading. The forms can be typed up while the 
trucks are en route and will arrive safely at the destination before the trucks. 

• Facsimiles of sales orders can be transmitted directly to a central office 
in minutes, cutting mail delays. 

The system is a combination of optics, electronics and electrostatics. A 
cathode-ray tube in the scanning unit sweeps across the original document. 
A photo-multiplier converts the light from the scanned page into electrical 
signals that are then sent via the broadband link to the printer unit which can 
be thousands of miles away. The received signals are fed to another cathode- 
ray tube which “redraws” the image on a selenium coated drum. The LDX 
copy is then reproduced in the conventional Xerographic manner. It will send 
up to eight 8%in x 11 in copies per minute. 


LONG-DISTANCE INSTANT COPY 
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Right here, we can think of twenty good ways to use 
new nickel cadmium cells... there are hundreds more 


Nickel Cadmium cells are opening completely 
new doors to designers of portable electrical 
equipment. They can be used in anything from 
transistor radios to portable electric typewriters. 
They can power toothbrushes or lawn mowers. 
They have an infinite number of applications 
because they offer characteristics not found in 
other batteries. 

Nickel Cadmium cells are re-chargeable. They 
can be recharged either from AC mains or from a 
DC source such as a car accumulator. They need 

"Eveready" and "Union Carbide" ere registered trade marks. 


no maintenance, and no topping up. They can be 
used in any position, stored in any state, recharged 
hundreds of times. For the first time, a permanent 
source of portable electric power has been made 
available to designers and manufacturers. The 
uses to be found for this power source are bound 
only by imagination. 


EVE READY poduc,s 

TRADE MARK 

NICKEL CADMIUM BATTERIES 
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A DIPOLE FOR 

Inside a makeshift shelter on a 9,000-foot-high 
Antarctic plateau, three Boeing men 
huddled over a tape recorder playing Julie 
Andrews' recording "I’ve Grown 
Accustomed to Your Face.” 

Waves of music pulsated through the whiteout 
of the bitter 

Antarctic summer. Twelve miles away, 
the music came booming in to 
engineers in the 

scientific Stanford University field laboratory 
at Byrd Station. 

By Wesley Robinson 



Newly laid antenna cable is straight¬ 
ened by Ted Johnson. 


E ntertainment? no. it was the 
first test of a 21-mile-long dipole an¬ 
tenna designed to collect scientific data 
at extremely low frequencies near one 
kilocycle. Other antennas using power 
transmission lines have dipped into the 
one-kilocycle region, but none of them 
was built specifically to study extremely 
low frequencies. 

The Boeing men used no RF carrier 
equipment to transmit Miss Andrews’ 
sentimental song. They fed the music 
directly from the tape recorder to the 
dipole antenna. 

Music played no part in most of the 
antenna-experiment work. The bulk of 
the testing involved 8,000,000-watt nar¬ 
row-band multiple pulses, mere micro¬ 
seconds long, which were directed to 
stations as far north as Great Whale 
River on Hudson Bay. A report of re¬ 
ception is being compiled. 

Success of the whole venture hinged 
on careful installation of a dipole an¬ 
tenna excited from terminals at its 
centre, with two equal-length arms 
stretching in opposite directions on a 
straight line across the Antarctic plain 
from the makeshift central shack. For 
three months, Boeing engineers Robert 
Tighe, Ted Johnson and Art Guy had 
unreeled big spools of l-inch polyethy¬ 
lene cable over the frozen surface in 
1,000-foot segments, carefully surveying 
and aligning it as they went. 

Their efforts paid handsome divid¬ 
ends: the antenna performed better than 
expected. Considerable new data was 
gathered especially below 5KC. 

BASIC RESEARCH 

The big Antarctic antenna will con¬ 
tinue to be a basic research tool for 
many years. “The door is now open to 
new ionospheric, propagation and geo¬ 
physical research studies,” said Johnson. 
“For example, we now can experiment 
with long-distance point-to-point radio 
communication outside the ionosphere 
via whistler modes. We can study ways 
of improving conventional modes of 
communication using propagation under 
the ionosphere. We can do research on 
solar flares and perhaps eventually give 
predictions of intense solar storms that 
disrupt the earth’s magnetic field. Also, 
we can study the electrical properties of 
materials deep under the Antarctic ice¬ 
cap.” 

The lower the frequency, Jhe more 
stable the signal and the less likely it is 
to fade out during research and com¬ 
munication experiments. Big antenna 
systems reaching as low as 14 kilocycles 
are in operation in Maine and at Wash- 
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ington State’s Jim Creek station, but the 
cost of building each of these stations 
was more than $50 million. 

“For $12,000 worth of wire, we were 
able to build a bigger, more efficient 
research antenna which will operate at 
lower frequencies than any now in 
existence,” said Art Guy. “It was a re¬ 
markably successful venture.” 

Antarctica was picked for the antenna 
installation because it has high, unpopu¬ 
lated plateaus on which wire can be laid 
in straight lines for miles, and a frigid 
coating which prevents signal loss. Next 
to free space, ice is the best, most 
•abundant insulating material naturally 
available on earth. Generally the colder 
the ice, the lower the signal loss. 

MOUNTAIN BOUNDARY 

The gigantic Antarctic Mountains 
divide the continent into East and West 
Antarctica, East Antarctica is generally 
explored by the Russians, West Antarc¬ 
tica by the United States. The boundary 
is entirely non-political, however, as 
Antarctica is a treaty area equally own¬ 
ed by all nations. 

The antenna location was about 12 
miles from Byrd Station, roughly 450 
miles from the coast and 700 miles 
from the South Pole. The antenna was 
oriented along the magnetic meridian 30 
degrees east of true north. 

At the antenna site, summer temper¬ 
atures fluctuated between 26 degrees 
above and 26 below zero. No sooner 
had the Boeing men located their camp¬ 
site and erected their small shelter than 
a three-day blizzard hit, burying their 
equipment in 10 to 20 inches of snow. 
It proved to be the worst storm of the 
trip until just before time came to break 
camp and return home. At that critical 
moment, another fierce blizzard struck. 

Much of the time the men worked 
either in bright sunshine or a calm 
whiteout, a condition under which there 
is no horizon, no perspective and no 
shadows. A whiteout is caused by a com¬ 
bination of the unbroken white land¬ 
scape and a high-altitude fog, which 
completely diffuses sunlignt reaching the 
icecap. 

“Visibility is excellent in a whiteout,” 
said Johnson. “Often you can see for 
miles. The trouble is, if you notice 
something you can’t recognise, you 
simply cannot judge if it is a huge ob¬ 
ject several miles away, or a small ob¬ 
ject a few hundred yards away.” 

Johnson, Tighe and Guy often work¬ 
ed all night long. As the sun never set 
there was no physical sensation of d»ay 
and night. 63 
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This device is used to measure dis¬ 
tance . 


Despite the frigid temperatures, un¬ 
covering buried gear can be hot work. 


Equally, taking readings can be very 
cold work. 














You Can See Them — Just! 


Microminiature 



A typical micro¬ 
miniature circuit ; 
so small that 30 
will fit on an 
aspirin tablet. 


"Microminiature Circuits / 7 "Thin 
Film Circuits / 7 "Integrated Circuits/' 
and similar terms are appearing 
more and more frequently in technical 
literature. What are these devices 
and where do they fit into everyday 
electronics picture? This article, and 
the one to follow, explains what it is 
all about in simple everyday language. 


By Elmar Laisk, M.Sc., A.M.I.R.E.E., M.I.E.E.E., A.A.I.P. 


TV/TINIATURE comes from the Latin “miniatura,” for something made on a small 
scale. The Greek “mikros” means “very small,” such as microscopic. In 
science, the prefix micro denotes one millionth part of a unit, as in micro-farad. 
Thus the mighty Greco-Roman double-deminisher “microminiaturisation” stands 


They say ... 




Dr L. W. Davies, 
A.W.V. Physical 
Laboratory, 
Rydalmere, NJS.W. 


“Initial interest in integrated circuits 
arose from the extremely small 
dimensions attainable. They now ap¬ 
pear to have prospects of a much wider 
impact, as more is learnt of their high 
reliability, and indications appear that 
their costs will be competitive.” 


Mr R. Darnell 
Assist. Chief Engineer 
Capacitor and 
Components Div., 
Ducon Condensers 
Pty. Ltd., 

Villa wood, NJS.W. 


“The economic conditions prevailing 
in Australia, and in particular the rela¬ 
tively low (compared with U.K., U.S.A.) 
allocation for defence spending, have re¬ 
sulted in a lag of many years in the de¬ 
velopment of thin film, integrated and 
solid state circuitry. Initial markets for 
these forms of circuitry in this country 
will be in professional applications as in 
other countries. As production tech¬ 
niques and production yields improve, 
there will be a gradual transition to the 
commercial markets. We believe that 
the initial phase will begin to gather 
momentum early in the next decade and 
that the thin film and integrated circuits 
will not find their way into the com¬ 
mercial market in significant quantities 
until at the earliest, the mid 1970s. 

“ However, planning and development 
of micro-circuitry must precede produc¬ 
tion by many years and a lot of research 
has been done on thin film circuits in 
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the Plessey Laboratories in the U.K. 
Studies have been and are being made 
on the application of the results of this 
research in Australia ” 


Mr M. M. Lusby, 
International 
Resistance Co. 
(Australasia) Pty. Ltd. 
Kingsgrove, N.S.W. 


“Recent discussions at the several 
micro-circuit plants of l.R.C. and C.T.S. 
Corporation U.S. A. and Canada empha¬ 
sise the strong position of the film-hybrid 
segment of micro-circuitry. Computers 
ideally combine monolithic packages for 
the highly redundant logic areas with hy¬ 
brid film packages at peripheral and 
interface spots. Communications equip¬ 
ment needs the greater accuracy, isola¬ 
tion, and short run economy of the hy¬ 
brid approach especially in linear and 
wide band areas not yet solved in the 
monolithic technology. There is room 
for all in this exciting new field!” 


Dr D. Haneman, Head of Semicon¬ 
ductor Laboratory, School of Physics, 
University of N.S.W. (See photo page 
14.) 

“Eventually one would hope to 
achieve a packaging density of compon¬ 
ents comparable to that of the human 
brain. 

“It is significant that nature uses an 
entirely different system, involving ionic 
currents, rather than the types man is 
presently developing, which involve 
electron currents in solids. This points 
to the necessity of developing organic 
semi-conductors. This subject is still in 
a very rudimentary state compared to 
inorganic semi-conductors, but I think 
it will eventually be of the greatest im¬ 
portance” 


for the “shrinking of the shrunken.” In 
the space age it has become a term for 
tiny semiconductor chips, or even mole¬ 
cular groups performing electronic op¬ 
erations. More often, miniaturisation is 
used for the size reduction, whereas 
microminiaturisation refers to the inte¬ 
grated circuits. 

The need for smallness in electronics 
was first created by hearing aids, for 
which miniature and then subminiature 
valves were made. This trend was fol¬ 
lowed half-heartedly in prewar portable 
radios, walkie-talkies and airborne equip¬ 
ment. 

Miniaturisation proper was introduced 
during World War II. In 1943 a mor¬ 
tar proximity fuse was developed in sub- 
miniature size, and mass produced by 
depositing conductive and resistive inks 
on a ceramic substrate. This then be¬ 
came the large-scale start of printed cir¬ 
cuits. 

The road to real miniaturisation was 
opened only by the invention of the tran¬ 
sistor in 1948. Figure 1 depicts the 
time sequence of inventions, which 
led to the present state of microminia¬ 
turisation. Just how much electronic 
equipment can be shrunken by various 
miniaturisation techniques is shown on 
Fig. 2. 

It doesn’t apply merely to show-piece 
shrinking. Since I960, the production 
of micro-miniature devices is gradually 
shifting from the laboratories into the 
mass production departments labelled 
Micro Electronics, Micro Circuits, Micro 
Power Circuits, Unicircuits, Solid Cir¬ 
cuits, Thin Film Circuits, Monolithic 
Circuits, Integrated Circuits. Micrologic 
Circuits, Molecular Electronics and any 
combination of these terms. 

In laboratories, the search goes on to¬ 
ward still tinier units; units which in¬ 
spire such names as Ultra Micro-minia¬ 
ture Electronics, Pico Electronics, Micro- 
molecular. and Atomic Electronics. Per¬ 
haps the latter claimed its birth right 
here in Sydney when in February this 
year Dr Dan Haneman invented the high 
temperature (500° F.) germanium tran¬ 
sistor in the Semiconductor Labora¬ 
tory at the University of N.S.W. 

The fact is that, in 1965, micro-minia¬ 
ture electronic devices or micromins are 
produced in quantities from tens of 
thousands up to millions. Among the 
main suppliers are Texas Instruments, 
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(5) The photo resist and chemical 
etching procedure is repeated, em¬ 
ploying another mask for depositing 
thin film resistors HI, R2, R3. Often, 
this step may come first. 


(2). The surface of the ceramic or 
glass substrate is polished and 
cleaned. Then a thin metal (alum¬ 
inium) film is deposited on it and 
subsequently coated with KPR photo 
resist layer. This is exposed through 
a negative mask and unexposed 
areas are etched away f leaving con¬ 
ducting lands A, B, C and E. 


(6) Finally, the transistor Q is 
attached to the circuit either by 
soldering, micro-welding or thermo 
compression bonding technique. The 
terminals 1, 2, 3, 4 are either tinned 
or plated for strength. The whole 
unit is then tested and encapsulated. 
Hundreds of such circuits can be 
made on a single substrate in one go. 


(3). The clean surface is again coat¬ 
ed with a photo resist layer and ex¬ 
posed through a positive mask so 


Fairchild, R.C.A. Motorola, I.R.C., 
General Electric, C.T.S., Westinghouse, 
Signetics and Sperry Semiconductors in 
U.S.A.; Elliott Automation, Ferranti 
Mullard, S.T.C., Plessey and Welwyn 
Electric in G.B.; C.S.F.' and Thomson- 
Houston in France; Siemens, Telefun- 
ken, Lorenz and Grundig in W. Ger¬ 
many; Sony, Nippon Electric and 
others in Japan. 

In Australia, the micromins will be 
available from Mullard, Philips, Ducon, 
A.W.V., I.R.C., S.T.C. and Fairchild. 
Research on microminiature and thin 
film techniques is pursued at the Uni¬ 
versity of New South Wales, C.S.I.R.O. 
and in the Application Laboratories of 
Philips, Mullard, A.W.V.,. Ducon, I.R.C. 
and Fairchild. 

The demand for micromins, “at any 
cost” was first brought about by mili¬ 
tary and space age requirements. The 
space in missiles, deep space probes, 
satellites and airborne equipment is fan¬ 
tastically expensive!, in some instances 
perhaps £5m. per cubic foot. But an 
awful lot of electronic functions were 
required and the answer was micro¬ 
miniaturisation. It had to be absolutely 
failure-free, at any cost. In consequence, 
the initial micromins were very expen¬ 
sive. 

Automation has reduced the cost 
of micromins and for the first time this 
year they appear competitively on the 
consumer market. The bulk of the 
micromins goes into computers. How¬ 
ever, in 1966, they will be on the 
way into car radios, TV sets, Hi-Fi 
sound equipment, program-controlled 
home appliances, medical equipment 
such as heart pacemakers, tiny transmit¬ 
ters and receivers, private telephone 
exchanges, process-control computers 
and automated factories. 

There are three inherent qualities, 
which make micromins so attractive: 
Smallness, potential cheapness in huge 
quantities—although they can’t be called 
cheap yet—and a vastly superior relia¬ 
bility. The most blessed of these is 
the reliability. 

A failure in the electronic equipment 
of a defence missile, an aircraft, a warn¬ 
ing radar, a manned satellite, or a 
heart pacemaker, is likely to end in 
catastrophe; a fact which inspired a 
popular electronics jingle: 

A little malfunction may breed mis¬ 
chance: 

From a fault in a diode, a relay failed; 
For want of a relay, a radar failed; 
For want of a radar, a missile turned; 
For want of a missile, a city burned. 

Elsewhere, a failure in electronic com¬ 
ponents may cost a fortune, for instance 
if it occurs in a satellite, transatlantic 
cable or an unmanned early warning 
radar. In any other electronic equip¬ 
ment, reliability is the very basis of 
economy. A large computer employing 
half a million transistors and diodes, 
several millions of other components 
and many millions of inter-connections 
must run 24 hours a day, 365 days a 
year. Even a failure rate of one in 
1 million per 1,000 hours will ruin its 
economy. 

In the pre-transistor era, the best 
means for improving reliability of a 
device was either reducing the number 
of its components or increasing their 
reliability. Here, the reliability means 
the probability that a component will 
perform its purpose for the period of 
time intended, say 1,000 hours. If, for 
instance, during this period one capaci- 

ELECTRONICS Australia, August, 1965 


tor out of 10,000 breaks down, then 
the failure rate of the capacitors is 
1:10,000 and their reliability 9999/10,000 
= 0.9999. Such a reliability figure is 
given for every component and is always 
less than 1, which denotes absolute re¬ 
liability. 

According to the theory of statistics, 
the reliability of a device drops quickly 
with the increasing number of compo¬ 
nents. Even a small computer having 
a component reliability of 0.9999 per 
1,000 hours is likely to break down 
hourly. It would be absolutely unsuit¬ 
able for any vital purpose. 

There remains then the expensive 
way to better reliability by duplicating 
or even triplicating everything, that is 
—by redundancy. This is nature’s own 
way to reliability. There are about 
10,000,000,000 nerve cells, neurons, in the 
human brain, joined with 200,000,000,- 


000,000,000,000 inter-connections into a 
huge bionic computer. Although thou¬ 
sands of neurons die daily, the brain 
action never stops, since the functions 
of failing cells are taken over by others. 
But any such large redundancy will be¬ 
come prohibitively expensive even in 
survival equipment. 

The cheapest way to extreme reliabil¬ 
ity is with solid state devices: transistors, 
diodes, composite thin films and mole¬ 
cular groups. All these are best pro¬ 
duced by microminiature techniques and 
possess then a vastly superior reliability. 
A failure rate of one in 10,000,000 
serves as a typical example for their 
reliability and a packaging density of 
500,000 components in one cubic foot 
for smallness. 

However, as the circuits are made 
smaller the leads and joints may occupy 
95 per cent of the volume and become 


that a thin silicon dioxide layer can 
be deposited on lands D and F. For 
6 Volt operation the thickness of 
the silicon oxide layer should be at 
least 1000A 0 or 4 micro-inches. 


Figure 3: Basic steps in making an 
integrated thin film circuit. (1) 
Circuit diagram of an amplifier is 
laid out: Q—planar silicon pnp 
transistor; resistors R 1 = 100 ohms, 
R2=2.2K, R3=50K; capacitors 

Cl=.001 uF, C2=.01uF. Conduc¬ 
tors: lands A, B, C, F; lands A and 
E serve also as base electrodes for 
capacitors Cl and C2; terminals, in¬ 
put 1-4, output 3-4, battery 2-4. D 
and F denote dielectric layers. 


m 


2 

i 


B 


(4) The cleaned substrate is again 
coated with photo resist and ex¬ 
posed through a mask made for the 
deposition of counter electrodes Cl 
and C2. These are usually of the 
order of 1000-3000A° thick. The 
effective capacitor area is the over¬ 
lap area of top and bottom elect¬ 
rodes. 
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Volume reduction of complex electronic devices has been quite dramatic over 
the Iasi two decades, and may be equally so in the next decade. 



A microminiature module containing 
tour substrates, each 3cM x 2 cM. It 
contains approximately 30 semicon¬ 
ductors and 70 other components. 

(Mullard-Australia Pty. Ltd.) 



mm 

Dr Dan . Haneman who recently 
developed a high temperature trans¬ 
istor which represents a significant 
contribution to solid state physics. 


NUMBER OF COMPONENTS 
IN ONI CUIIC FOOT 


Figure 4: The structure of the TFT 

(Thin Film Transistor). (From "IEEE 
Spectrum/') 

main source of faults, as in printed cir¬ 
cuits of transistor radios. 

Solder joints and pigtails can be 
eliminated in an integrated circuit, in 
which resistors and capacitors are made 
as part of the wiring. As there are no 
discrete components, no assembling, no 
soldering, then the integrated circuits 
can be made by photo-lithographic tech¬ 
nique in microscopic sizes. 

There are two preferred methods of 
producing integrated micro-miniature 
circuits: thin film and solid circuit tech¬ 
nologies. Hybrid circuits are made by a 
combined technology. 

Thin film micro-miniature circuits are 
made in somewhat similar manner to 
that used in printed circuit boards, how¬ 
ever, in much smaller scale. All connec¬ 
tions, resistors, capacitors and inductors 
are in the form of very thin films de¬ 
posited on ceramic or plastic substrate by 
means of suitable masks. 

Film layers less than 10,000 Ang¬ 
strom (A°) or 40 micro-inch thicl are 


BIONIC CIRCUITS 
MOLECULAR CIRCUITS 
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FUTURE MICROMINIATURES 


INTEGRATED MICROMINIATURES 


MICROMODULES 
PRINTED CIRCUITS 
TRANSISTORS 


- - 1,000 


T 10,000 SUBMINIATURE VALVES 
HANDIE-TALKIE 
TRANSISTOR RADIOS 
VALVE CIRCUITS 


MOST TV AND 
RADIO CIRCUITS 


1960 

1956 

1952 

1950 

1948 

1943 

1938 


INTEGRATED CIRCUITS 


SOLID STATE MICROCIRCUITS 

, SOLID CIRCUIT CONCEPT 
' THIN FILM CIRCUITS 
CIRCUIT BLOCKS 

TRANSISTORS 


PRINTED CIRCUITS 


MINIATURE VALVES 


Figure 1 (above). The era of micro¬ 
miniaturisation commenced about 
1943 with the development of print¬ 
ed wiring. Figure 2 (left). Current 
microminiature techniques are still 
far short of the ultimate in package 
density, the human brain. 
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considered thin. Usually, the thickness 
of ‘‘thin films” is about 1(>00A° or less. 

First of ail, the circuit is laid out in 
the best manner for depositing capaci¬ 
tors, resistors, coils and their intercon¬ 
nections, as shown in Figure 3. Then 
silk screen or photographic masks are 
prepared for making either a single cir¬ 
cuit or a pattern for hundreds of circuits 
on a single substrate. 

Thin layers are made mostly on glass 
substrate either by vapour phase deposi¬ 
tion or sputtering. These methods re¬ 
quire vacuum equipment. However, 
thicker films can be silk screened on an 
alumina substrate and kiln fired. Such 
“thick film” circuits exhibit extra rug¬ 
gedness and much higher power dissi¬ 
pation than the very thin film ones. 

Aluminium, copper and alloy films 
serve as conductors and connectors. Re¬ 
sistors are made by depositing tin oxide, 
nichrome, chromium or cermet 
(chromium and silicon oxide) thin films 
at appropriate places. Resistance values 
from several ohms to 10M are prac¬ 
ticable. 

Usually, the required substrate area 
is entirely covered with thin conductive 
or resistive film. The latter is coated with 
photosensitive layer which is then ex¬ 
posed through a negative mask with ap¬ 
propriate pattern. The non-exposed 

portions of the thin film are then remov¬ 
ed by chemical etching, as in photo¬ 
lithography. The process can be re¬ 
peated for the deposition of other com¬ 
ponents. For capacitors, at least three 
masks are required. First, a thin alu- 

minimum film is deposited for the base 
electrode. Then this base electrode is 

coated with a thin film of dielectric, say 
silicon oxide or aluminium dioxide 
made by oxidation of the surface. Finally 
another thin film of aluminium on top 
of the insulating layer serves as a 
counter-electrode. 

rhe capacitance values depend on the 
thickness of the dielectric layer. 

Typically, values up to 0.1 uF per sq. 
inch can be made by this method. Larger 
values are obtained with thin tantalum 
films. Here the dielectric film is made 
by anodic oxidation of the tantaUim 
surface on which, subsequently, a gold 
counter electrode is evaporated. A 
capacitance of 0.5pF per sq. inch or 
more is practicable. A typical break¬ 
down voltage is 75 volts and leakage 
resistance about 10,000M. 

Low value inductors are made by 
deposition of either thin film spirals or 
nickel-iron and ferrite films. Large 
value inductors in the form of minia¬ 
ture ferrite toroids have to be attached 
to the thin-film circuit. 

All active components, such as transis¬ 
tors and diodes are also attached to 
the thin film circuits either by soldering, 
welding or thermo-bonding techniques. 
Whenever possible inductors are sub¬ 
stituted either by crystals or selective re- 
>istance-capacitance networks, for in¬ 
stance in oscillator and filter micro- 
cicuits. 

However, transistors and diodes can 
be also made in thin film technology. 
A thin film transistor, TFT, is made by 
successive evaporations of various layers 
through metal masks, resulting in a thin- 
film structure shown in Fig. 4. The 
fabrication of such active devices is out¬ 
lined in Part 2 of this article. 

The thin film technology is advan¬ 
tageous for circuits having relatively 
many resistors and capacitors. They can 
be easily mass-produced at considerably 
lesser price than a similar discrete com¬ 
ponent printed circuit. D 
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All Encel equipment is 
brand new in manufacturers' cartons 


TRADE IN YOUR OLD EQUIPMENT! 

Prices for traded-in equipment have not been better than right at 
the moment ... for secondhand equipment with a well-known 
brand name is required to satisfy a number of waiting customers. 
You’ll be surprised at the trade-in valuation of your old equipment! 
It’s a natural phenomenon ... as Encel Electronics sells most 
new equipment . . . our secondhand demand is also the greatest! 
Don’t delay . . . See us now! 


THE 

LUX 
S Q 11 

SOLID STATE 
AN OUTSTANDING STEREO AMPLIFIER 

This is the most popular fully transistorised stereo amplifier ever 
available in Australia; users everywhere report outstanding results. 
Input sensitivity is 4mV, output is 20 watts in each channel. Features 
include rumble and scratch filters, loudness control, separate bass and 
treble controls. Write now for a descriptive leaflet. If in Melbourne 
come in to our new stereo centre at 431 Bridge 
Road and hear the remarkable SQ11 for yourself. 

Results are equal to amplifiers twice the price. 


£69 10 




KELLY SPEAKERS PROVIDE COMPLETE 
COVERAGE OF THE SOUND SPECTRUM 

The respect Kelly speakers command from 
high fidelity enthusiasts has been well earned, 
and Encel Electronics have priced these 
famous units so that more music lovers may 
purchase them. Kelly Acoustics is now a sub¬ 
sidiary of the Decca group, and supplies are 
arriving regularly. 


MK III BASS UNIT 

This bass speaker is the pro¬ 
duct of many years’ research 
by Kelly Acoustics — and is 
outstanding in its class. Res¬ 
ponse to 5 kc is particularly 
good. 

RIBBON TWEETER 

Designed for use with the Mk. 
Ill Bass Unit, the Kelly Rib¬ 
bon Tweeter can be claimed 
to be the best treble unit ever 
produced. Transient response is 
excellent. Encel price is 
only. 

CROSSOVER 

NETWORK 

To match these speakers. 


£ 19/10 

£ 19/10 

£ 4'10 


3 Labcraft 605 turntable, Prit- 

• t 


• chard tone arm, ADC 770 
cartridge OR Lenco GL88 turn¬ 
table. J.H. A18 tone arm and 
ADC 770 
cart¬ 
ridge . . . 


4. 


£39-15 


Labcraft turntable with dia¬ 
mond stylus, 10 watts per 
channel stereo amplifier, two 
Wharfedale 8in 
RS/DD 

speakers .. .. 


£55 


5 Truvox fully transistorised ■ 
• stereo amplifier, Ortofon S 
SPU-GT-E (elliptical diamond) • 
cartridge and tone arm, Orpheus J 
Silex turntable, two lOin RS/DD ■ 
Wharfedale 


£164 : 


5 Sansui SM34 stereo ampli- 
• fier with AM/AM/SW/FM 
tuners, two Studio Series Celes- 
tion CX1512 
Co-axial 
speakers .. .. 

(Ask for a price with other 
speakers of your choice!) 


£129 


7 Leak Stereo 30 solid state 

• ; 


stereo amplifier, two Studio 
Scries Celes- t 
tion CX20121 
Co-axial speakers* 

(If you prefer other speakers, 
ask for a quotation.) 


£159-10 


8 . 


Brenell Stereo Tape Deck, 
Ortofon SMG 212 tone arm 
and Ortofon SPU-GT-E (ellip¬ 
tical diamond) 
cartridge. 


£90 


9 Labcraft turntable with 

• i 


stero diamond cartridge, two 
Wharfedale 8in RSDD speakers. 
(Bargain 
of the 
month!) 


£24 


| A Labcraft turntable with 
1 stereo diamond cartridge. 


two Magnavox 6WR bass 
speaker units and two Magna- 
vox 5FX 
tweeter 
speakers 

(Playmaster bookshelf speakers.) 


£ 22-10 


I I B & O tone arm and 

1 • < 


» cartridge, 
table. Two I2in 
Wharfedale RS/ 
DD speaker 


Labcraft turn- 


FLER EQUIPMENT 
CABINETE. Just a few 
left, mahogany, walnut and 
maple. 

Slightly marked 
£8/10/. Perfect 


£9-10 


THEBAN DYNAMICS DIVISION 

Australia’s Greatest Hi-Fi Centre 

431 Bridge Road, Richmond. Victoria. Tel. 422820 

BEST VALUE UNDER 
THE SOUTHERN CROSS 


* Wholesalers 


* Trade-Ins Accepted 


1 Pioneer SMB 161 stereo 
• amplifier with AM/AM/SW 
tuners. Labcraft 643 turntable. 
B & O stereo diamond magnetic 
cartridge, two 
8in Wharfedale 

speakers .... _ _ _ _ 

(With the Labcraft 605 turntable, 
All-balance arm and ADC 770 
cartridge. £99/10/ 


£89 


2 The well-known Star SA 30 


or Encel X1212 stereo am¬ 
plifier, Labcraft 605 turntable 
and J.H. tone arm, ADC 770 
stereo diamond cartridge, two 
twin cone lOin Wharfedale RS/ 
DD speakers. Retail £132. 
(Richard Allen 
speakers may 
be substituted). 


£94-10 


HERE IS A SELECTION FROM ENCEL 
ELECTRONICS VAST WAREHOUSE STOCK - 

Ask for YOUR quotation! 

AMPLIFIERS . . . Leak, Pioneer, Trio, Lux, Encel, etc. 

TURNTABLES . . . Orhpeus, J.H., Lenco, Labcraft, 
Thorens, Garrard, etc. 

SPEAKERS . . . Kelly, Wharfedale, Richard Alien, Leak, 
Goodmans, Stemoran, Pioneer, Celestion, etc. 

PICK-UPS AND CARTRIDGES . . . Ortofon, A.D.C., 
Decca, S.M.E., Pritchard, J.H., B and O, Goldring, All 
Balance, Shure, etc 

TAPE RECORDERS . . . Tandberg, Grundig, Akai, 
National, Philips, Sony, Brenell, Geloso, Ferguson. 

DICTATING MACHINES . . . Grundig, Stcnorette, 
National. 

TUNERS . . . Chapman, Pioneer, Quad, etc. 


Cc!estion speakers are internationally acclaimed 
and are used by professional studios all over 
the world. Both models feature co-axial treble 
and bass units, and employ electrical crossovers 
for smooth transition from low to high fre¬ 
quencies. These speakers are worthy of the most 
advanced high fidelity amplifying system. As 
Australian National Distributors of Celestion 
speakers, we have priced these speakers for 
volume sales. 

The Standard Model (CXI 512) 

has a power handling capacity of . 

15 watts, uses two voice coils and £10/1Q/« 

a crossover frequency of 4 kc/s. ,v / 

The Deluxe Model (CX2012) is 

rated conservatively at 20 watts, 

has a compression loaded treble , 

unit, and a flux density of 17,000 fJQ/lfl/. 

gauss. (Illustrated.) uLlJ «v/ 


Here we haye listed some of the stock 
in our warehouse. Just ask for a quota¬ 
tion on any items you need — you’ll 
be delighted. When ordering be sure to 
give us your full address. We will care- 
pack and freight anywhere . . . there’s 
no distance barrier at Encel Electronics. 
If the Rood.* you require are not listed, 
write and ask about them; forgive us 
if your answed is not in the return mail 
as our mall often embarrasses us. Your 
reply will be worth waiting for! 
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"technical 

Review _ 


FRENCH ENGINEERS DESIGN NEW RADIOTELESCOPE 


One of the most valuable astronomical tools devised in recent years is 
the radiotelescope; a unique instrument which is rapidly filling the gaps 
left by optical observations. The latest addition to the small group of 
giant instruments — Jodrell Bank, Green-Bank, Parkes, Arecibo — is at 
Nancay, in France, where engineers have adopted a novel approach to 
the many constructional problems in this field. 


I N the plain of the Sologne district, 
France, close to the small village of 
Nancay, south of Orleans, two gigantic 
metal panels rise above the pine and 
birchwoods. It is the site of the Radio- 
astronomy Station, in existence for some 
10 years now, where the astronomers of 
the Meudon Observatory have set up 
their instruments. The two panels are 
the reflectors of a new giant radiotele¬ 
scope which has recently been added 
to an already considerable amount of 
equipment; the Nancay station has long 
enjoyed world-wide renown owing to its 
solar interferometer, whose 32 antennae 
cover almost two kilometres. 

The new radiotelescope, which is one 
of the largest and probably the most 
sensitive in existence today, enables 
French radio astronomers to tackle, with 
every chance of success, the study of 
distant galaxies and mysterious sources 
of radio waves. 

It is some years since radioastronom¬ 
ers began to draw attention by building 


gigantic instruments. The first of these, 
completed in 1957 at Jodrell Bank in 
England, consisted of a large parabolic 
mirror 75M in diameter. A fairly similar 
instrument, although more accurate, has 
been built by Australian radioastronom¬ 
ers and another, which can be directed 
in a single plane, is at Green-Bank, in 
the U.S.A. Finally, other instruments 
based on a different principle were built 
last year, also deserving the term 
“giant.” The large 300M diameter fixed 
bowl at Arecibo in Puerto Rico is par¬ 
ticularly worth mentioning. These in¬ 
struments are indispensable if extragalac- 
tic radio wave radiation is to be studied, 
and France could not be left without 
one. 

In 1958 the radioastronomy team of 
the Meudon Observatory, headed by J. 
F. Denisse, decided to build a large 
radiotelescope. The instrument of their 
choice differed somewhat from previous 
ones, combining the advantages of a 
very large surface and the possibility of 


A simplified dia¬ 
gram of the Nan- 
cay radiotelescope. 
Radio waves em¬ 
itted by the astral 
body are first re¬ 
flected from the 
planar surface, 
w h i c h directs 
them onto the 
spherical mirror, 
and then to an 
antenna located 
at the focal point. 
The antenna 
moves on a curved 
railway track to 
follow the celest¬ 
ial "movement." 


taking prolonged shots of the astral 
bodies observed, with that of a consider¬ 
ably lower cost than for parabolae 
which could be pointed in all directions. 

The simplest design .of a radiotele¬ 
scope consists of a large parabolic re¬ 
flector concentrating the radiowaves at 
its focus, where a small antenna picks 
them up and sends them to the receiver. 
To be able to aim at any astral body 
in the sky, this parabola must be com¬ 
pletely mobile. However, when structures 
weighing several hundred tons have to 
be moved, and what is more, without 
the slightest distortion, the problem is 
by no means simple. 

This is why the Nancay radiotelescope 
works on a different principle. The para¬ 
bolic reflector is replaced by a fixed re¬ 
flector forming part of a sphere. It is 
this reflector that causes the rays to con¬ 
verge on the focal antenna. However, as 
it cannot be aimed at will, $ flat reflec¬ 
tor which can swivel around a horizontal 
axis is added, sending onto it the rays 
from the radio source. 

In addition by suitably shifting the 
focal antenna, it is possible to track an 
astral body in the celestial sphere, i.e. 
to take shots of up to an hour’s dura¬ 
tion, and hence to increase the sensi¬ 
tivity of the observations, in the same 
way as exposure time increases the abil¬ 
ity of photographic plates to record light 
in the visible spectrum. 

Two immense structures had to be 
built, one curved and stationary, 35M 
high and 30M long, the other flat, 40M 
high and 200M long, but inclinable at 
will. 

These dimensions may not seem large 
to builders of bridges, dams or steel 
frame buildings. However, the require¬ 
ments of radioastronomers as regards 
the accuracy of the surfaces are such 
that it is becoming a very difficult task 
to construct a good radiotelescope. 

In the case of the Nancay radiotele¬ 
scope, it was required that at no point 
on the 18.500M 2 of surface was there to 
be a difference of over lcM from the 
theoretical surface, regardless of tem¬ 
perature or wind pressure. This repre¬ 
sented an entirely new problem for the 
builders of the metal frame. 

The design and construction of the 
Nancay radiotelescope were entrusted to 
the Compagnie Francaise d’Entreprises, 
who successfully completed the project 
with a better accuracy than that called 
for. 

The fixed reflector is a portion of a 
sphere with a radius of 560M. The 

(Continued on Page 19) 
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Let The World University Of Postal Education 

TRAIN YOU FOR A KEY JOB 



England 


Israel 


South Africa 


British West Indies 


BRANCHES 
THROUGHOUT 
THE WORLD 


Kenya m k 
India J 
Hongkong 
Singapore 
m 2 ® an g*<ok 

v Ceylon I 

Australia 
New Zealand 


AUSTRALIA is desperate for men and women to fill key 
industrial and commercial positions. We have entered a new 
exciting age vyhere opportunities abound and well-paid jobs 
are waiting. If you will spare one hour a day for interesting 
study we will help you to train and qualify at home for one 
of these top-salary posts. 


Fitter and turner to Professional Engineer! Office boy to 
Chartered Accountant! The Institutes have already trained 
some 300,000 men and women who have reached the top 
of the ladder. Therefore it is up to YOU to make something 
of yourself. Don’t delay, act NOW. Remember that an enquiry 
places you under no obligation but could be the turning 
point in YOUR career. 


OVER 300 COURSES 


Leading authorities consider British Institutes’ courses the finest of their kind. The lessons are easy to 
grasp and absolutely up-to-date. Subjects range from elementary mathematics to automation. Exam¬ 
ination training from Mathematics to Honours Degree Standard. Courses include:— 


TECHNICAL 

Aero Engines 
Aeronautical Eng. 

Air Conditioning 
Architecture 
Arch. Drwg. & Design 
Automation 
Auto Elec. Equipment 
Automobile Engineering 
Automobile Repairs 
Building (General) 
Carpentry and Joinery 
Chemical Engineering 
Civil Engineering 
Die and Press Tools 
Diesel Engines 
Draughtsmanship 


Mechanical Engineering Sanitation 

Metallurgy Structural Engineering 

Mining Practice Surveying 

Municipal Engineering Telecommunications 

Naval Architecture Television 

Painting & Decorating Television Servicing 

Patternmaking Timber Technology 

Petroleum Technology Tracing 

Plastics Technology Welding Technology 

Production Engineering 
Public Health Eng. 

Radar Technology 
Radio Engineering 
Radio Sc-, vicing 

Machine Drwg. & Design Refrigeration 
Maintenance Eng. Reinforced Concrete 

Management Road Engineering 

Marine Engineering Rubber Technology 

ONE OF THESE QUALIFICATIONS CAN ALTER YOUR ENTIRE FUTURE 

A.M.I.E.Aust. A.M.I.Chem.E. A.M.I.Prod.E. A.M.I.E.D. A.C.A. 

A.M.I.C.E. A.M.l.Struct.E. A.M.S.E. M.O.T. A.A.S.A. 

A.M.I.Mech.E. Grad.I.E.R.E. Grad.l.R.E.E.(Aust.) A- C : S - . 

Local Govt. Engineering Exams., Aircraft Engineers Licences, Matriculation, etc. 

COURSES CAN BE "TAILORED’’ TO INDIVIDUAL REQUIREMENTS 


Electrical Engineering 
Electrical Installations 
Electrical Measurements 
Electrical Power 
Electricity Supply 
Electronics 
Foundry Practice 
Garage Management 
Gas Turbines 
Geology 
Hydraulics 
Illuminating Eng. 
Industrial Chemistry 
Jig and Tool Design 


COMMERCIAL 

Accountancy 
Advertising 
Auditing 
Book-keeping 
Commercial Art 
Commercial Law 
Company Law 


Costing 
Economics 
Fiction Writing 
Income Tax 
Journalism 
Management 
Sales Management 
Salesmanship 
Secretaryship 

GENERAL 

English 

Foreign Languages 
Mathematics 
Shorthand (Pitman or 
Gregg) 

Statistics 

Typewriting 


We definitely 
GUARANTEE 
"NO PASS — 
NO FEE" 

• Modern streamlined 
methods ... you learn 
the fast way and make 
astonishing progress. 

• Courses based on 
STANDARD TEXT¬ 
BOOKS . . • brilliant 

1 time-saving lessons & 
Model Answers. 

• Begin at any stage 
you like . . . from the 
‘ABC of each subject 
if you wish. 

• We provide all nec¬ 
essary text-books which 
remain your own prop¬ 
erty. 

• Moderate fees pay¬ 
able by small monthly 
sums. Written guaran¬ 
tee. 




BRITISH 

INSTITUTE 

OF 

CAREERS 


In association with 
British Institute of 
Engineering Technology 


SECURE ONE OF THESE BOOKS 


POST COUPON NOWI 


BRITISH INSTITUTE OF CAREERS 

College House, 113 Pacific Highway, North Sydney 

I am interested in- 

(Stote Subject, Exam, or Career) 
Please send me the appropriate Career-Book, 
absolutely FREE and without obligation. 

NAME (PLEASE PRINT). 

ADDRESS_ 

EL-f-5_ 


OCCUPATION- 


THE B.I.C. GROUP LEADS THE WORLD IN POSTAL TRAINING 


FS(s> 
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the mark of Quality 



With the help of a few simple tools, the early craftsmen created works of art 
that today remain the treasured possessions of those fortunate to possess them. 

When each article was completed he left his mark on it. In this way he identified his 
work so that his customers could buy with confidence. His mark came to represent 
quality and integrity. 

In the same way AWV proudly use their mark to brand their products, a brand which 
has built up over the years a reputation for excellence and reliability. 


AMALGAMATED WIRELESS VALVE CO. PTY. LTD., SYDNEY 


MELBOURNE • BRISBANE * ADELAIDE 
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The increasing popularity of direct readout displays has resulted in 
many designs for tnis form of presentation. One of the latest systems 
employs a rotating drum of figures and a high speed flash tube to 
"freeze” their movement at the appropriate instant. 

T HE stroboscope, or speedlight, can 
make whirring gears and turbine 


_ *r.*.«*.nR w „ __ ___ 

blades "stand stili for" inspection. Now 
the Raytheon Co. is using the same tech¬ 
niques to generate flickerless displays. 

Fewer components, low operating 
power and high reliability are the > result 
of coupling the stroboscopic principle 
with time-sharing of electronic circuits 
in the Datastrobe, a new readout device. 

The company also sees advantages of 
simplicity and versatility over other pro¬ 
jection readouts and over glow dis¬ 
charge, electroluminescent, electro¬ 
mechanical and edgelighted displays, 
Datastrobe needs no amplifiers, switches, 
relays or other mechanical devices for 
intermittent motion. Any type of 
character or symbol can be etched into 
the drum. The optics permits printout, 
including microfilming. 

Datastrobe uses rotating drums, a 
xenon flash lamp; all-solid-state circuits; 
and an optical projection system, to pro¬ 
duce a high-contrast, white-on-black 
multidigit display from binary coded 
decimal (BCD) input signals. 

The flash tube is surrounded by a con¬ 
tinuously rotating cylinder, which has 
transparent characters on it. The tube 
replaces as many as 66 incandescent 
bulbs in conventional project displays. 

The readout operates directly from the 
four-bit BCD input, using a one-volt 
signal and four milliamps per bit. The 
basic device can be modified to give full 
alphanumeric or other symbols in any 
number of columns. In the first pro¬ 
duction model, the numbers will be five- 
eighths of an inch high. 

Datastrobe’s time-shared, all-solid-state 
logic reduces the number of components. 
This means increased reliability at lower 
cost, according to Raytheon’s engineers. 
The decoding system works so that either 
the correct readout is given or the device 
fails. “Erroneous readouts are virtually 
impossible,” says a Raytheon design 
engineer. 

In the first production model, two 
drums are used, one with coding and the 
other with six columns of characters 
etched into it. Both drums are mounted 
on the same shaft, and rotate at 2,500 
rpm. 

The basic Datastrobe accepts up to six 
columns of parallel, four-bit BCD infor¬ 
mation directly from the user’s output. 
This information is serialised by the 
gating logic, actuated by signals from its 
drum column pickup. As each column 
comes to the proper position, the cor¬ 
responding four bits are supplied to the 
single decoder-comparator circuit. When 
the desired number is in the viewing 
area, a trigger pulse from this circuit 
fires the flash tube. 

Because of the high scanning rate, the 
six-digit presentation appears on the 
screen in parallel as a sharp, high- 
contrast, flickerless display. The de¬ 
coder in the first model uses a reluctance 
type pickup of voltages in an 8-4-2-1 
code. 


The time-sharing principle permits 
low voltage, low current operation. A 
six-column readout has a maximum of 


TECHNICAL REVIEW 


DIRECT READOUT 

DISPLAY USES STROBE LIGHT 

four bits energised at any one time. 
This time-sharing of a single tube and 
single decoding logic circuit over all six 
character-columns reportedly gives ad¬ 
vantages in reliability and economics 
over systems which require a separate 
decoding matrix per column or a separ¬ 
ate strobe tube per column. 

The rotating drums, Datastrobe’s only 
mechanical moving parts, require no 
close speed control, the logic being self- 
synchronising. No brushes or rubbing 
contacts are used, and no gears. The 
six-digit display is expandable to 12 by 
putting two drums on a single shaft. 

The Datastrobe inherently lends itself 
to customising, so prices will vary a good 
deal. A basic unit, without accessories 
or special features, such as memory, is 
expected to sell for 50 or 60 dollars per 
character. # , . 

Applications are being explored m 
radar range readout, industrial process 
control, flight control displays, and navi¬ 
gation system readouts. Datastrobe is 
considered specially attractive for on-the- 
bridge displays aboard automated ships. 
Only four bits per digit are required 
for input and this significantly reduces 
the number of wires needed from remote 
data points. _ ® 

(“Electronics” No. 5 Vol. 38.) 


ROTATING DRUM 


CODING 

AREAS 


STROBE LIGHT 

REFLECTING a 
CONDENSING SYSTEM 

PROJECTION LENS 
SYSTEM 

READOUT 



ELECTRONIC 
DECODING 
CIRCUIT-PAK 
COULD BE HERE 

DRIVE MOTOR 
MAGNETIC PICKUP 


Humbert for display are carried on 
the drum in stencil form. The strobe 
light is inside the drum and the lens 
projects the image onto the display 
panel. 


I T elescope—cont. 

framework consists of a series of pylons 
35M high set out every 10M and rig¬ 
idly connected together. Since the struc¬ 
ture is stationary, it was not too diffi¬ 
cult to erect. 

It was a different matter for the plane 
reflector, which had to swivel around a 
horizontal axis and whose inclination 
had to be set within an accuracy of one 
minute of arc. 

It consists of 10 independent panels 
40M high and 20M long, whose axes 
are carried on ball-bearings. The panels 
are rotated by meshing pinions driven 
by a winch into a semi-circular chain 
attached to the panels. Two speeds are 
employed 6° per minute for large move¬ 
ments and 6 minutes of arc per minute 
for small rotating movements required 
for accurate location. 

The surface is formed by a lattice 
with a 12.5MM welded mesh forming a 
good reflector for radiowaves with a 
wavelength of over a few centimetres. 
This lattice is placed under considerable 
tension, by stretching it on cables at¬ 
tached to the structures. The surfaces 
were checked, as also was the siting of 
the radiotelescope, by a team of special¬ 
ists from the National Geographical In¬ 
stitute. 

At the present time, the radio- 
stronomers are putting the final touches 
to their receivers and the antenna sys¬ 
tem, which enables the astral bodies to 
be followed at the focus. This system is 
fairly complex. When the source ob¬ 
served moves in the celestial sphere 
owing to the daily movement, its image 
in the focus of the instrument shifts 
through a trajectory which depends on 
the declination of the source. This 
trajectory must correspond to that of 
the small antenna designed to detect the 
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waves, which, at Nancay, is a horn an¬ 
tenna, with a height five times its width. 
This horn had to be mounted on a car¬ 
riage travelling on rails 100M long run¬ 
ning between the two reflectors, con¬ 
centric with the fixed mirror. In order 
to follow an image through its vertical 
motion, the horn also had to be mounted 
on a hoist allowing a 1.5M movement. 

The vertical and horizontal move¬ 
ments of the horn depend on the radio 
source observed. They must be made 
with very great accuracy if the source 
is to remain within the field of obser¬ 
vation of the antenna, i.e., within its 
receiving lobe. 

To achieve this, a device was develop¬ 
ed employing punched tape, enabling a 
positioning order to be relayed to the 
carriage, with two coordinates every 30 
seconds. The position of the carriage, 
monitored by servo-mechanisms, is 
known to within a few millimetres. This 
method makes for great flexibility in 
the observations. Indeed, a single source 
can be observed constantly for an hour, 
or made to cross in succession through 
the lobe by shifting the carriage every 
three or four minutes, or be made to 
cross the lobe faster, by moving the 
image in the opposite direction. In addi¬ 
tion, astral bodies with different motions 
than those of the stars, such as the moon 
or planets, or even space probes sent to 
explore the sefiar system, can be tracked. 

There were two construction stages. 
The first stage, covering a fifth of the 
total surface, was completed in 1961. 
This stage enabled highly interesting ob¬ 
servations to be made, and in particular 
gave an accurate idea of the potentials 
of the instrument. Once this initial 
section had provided full satisfaction, 
the work was continued and the surfaces 
increased to their final dimensions. This 
work has now been completed. w 

(“French Technical Bulletin” No. 4, 1965) 
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These products of Hivac Limited are among today’s 
miniature works of art. . . the care and precision 
moulded into their manufacture, backed by extensive 
R. & D., ensure products of the highest standard 
of reliability. 

Informative technical literature on all Hivac products 
including miniature and filamentary indicator lamps 
is available from Ducon Industries Limited 



*r~Tn 


DRY REED RELAY INSERTS 


COLD CATHODE TUBES 


Hivac dry reed relay inserts offer you some 
remarkable characteristics. For example, being 
sealed against any environment, their gold- 
plated contacts have a life generally better 
than 100 million operations. They offer high 
speed operation—better than 1 millisecond. 
Their contact resistance is very low—less than 
50 milliohms. Types are available handling up 
to 1 Amp. Electromagnetic, magnetic and 
change-over operation make dry reed relay 
inserts the most reliable and versatile contacts 
available. 


It will pay you to think of cold cathode tubes 
for a very wide range of applications. Look at 
what they offer: versatile switching, reliability, 
simplicity and (often a most valuable quality) 
self indication of operation. Add to this low 
cost and delivery from stock in any reasonable 
quantity; this is why more and more designers 
are turning to cold cathode tubes for auto¬ 
matic control, computing, data handling, tele¬ 
phone switching, and numerous other 
applications. 


Hivac s many years experience in development and high-volume production means components 

of consistent high quality. 



Products 


of 


Hivac 


Limited are 


available 


from — 



Htssir 



CROUP 


DUCON INDUSTRIES LIMITED 

Leightonfield Works, Villawood, N.S.W. Telephone 720133 

Melbourne: 30 4068 Brisbane: 58 2011 

Adelaide: 23 6202 Perth: 218911 
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Precision Synchros 

Synchros in International frame size 08 have been added 
to the comprehensive range of precision servo components 
designed and manufactured by Vactric Control Equipment Ltd. 
Control transmitters, control transformers and control differential 
transmitters are included in the new range. . 

The synchros are designed to meet the British Specification 
DEF.148 and the American Specification M1L-S-20708A which, 
as applicable, require an endurance test of 1,200 hours in the 
ambient temperature range —55 degrees C. to +85 degrees C., 
an altitude test of up to 100,000ft and a temperature test of 
_55 degrees C. to —125 degrees C. Following Vactric’s normal 
practice, some of the specification requirements are exceeded 
due to advanced techniques used in the design and construction 
of the components. 

For these synchros, the maximum electrical error is seven 
minutes of arc and the operating frequency is 400cps. For 
the control transformer and control differential transmitter, the 
nominal primary voltage (stator line to line) is 11.8 volts, while 
for the control transmitter it is 26 volts. Full electrical data 
and performance details are available on request. 

(Aust. Agents: Ronald J. T. Payne Pty. Ltd., 385-387 Bridge 
Rd, Richmond, Victoria.) 


Protecting Metal 

Clear self-adhesive plastics film has been found to have a 
very useful application in the aircraft industry. It is being 
used to protect both the surfaces of metal components and the 
exterior of complete aircraft from damage which could be caused 
by tools and equipment during construction. 

The film is also used to protect exnensive metal billets 
from flying swarf while machining is taking place and for 
covering wing sections so that they can be walked over without 
any damage being caused. One of the main users of the 
material is the De Havil’and Division of Hawker Siddeley 
Aviation. Made by the Fablon Division of Commercial Plastics, 
Berkeley Square House, Berkeley Square, London, W.l, the film 
is supplied in 3-foot wide rolls. 

Tiny Hearing Aid 

A tiny solid state circuit originally designed for use in 
satellites forms the basis for a new British hearing aid which 
weighs only a quarter of an ounce. The unit, which can be 
clipped to the earpiece of a pair of spectacles or simply 
hooked behind an ear, has controls to suppress background 
noise and vary the volume level. (Bernatone Ltd., Lancaster 
Road, High Wycombe, Buckinghamshire, England. Austra ian 
Agent: O.P.S.M. Hearing Aids Pty. Ltd., 174 King Street, Sydney.) 



Battery Tester 


Litton Industries’ Atherton division, Minneapolis, has intro¬ 
duced a “Battery Analyst’’ battery tester which has three major 
design advances enabling it to test batteries more rapidly and 
accurately than other testers. The new Litton 303 Battery 
Analyst” tester can instantly test all run-down batteries (including 
the new solid-top batteries) without first charging the battery; 
can accurately test batteries at any temperature from zero to 125 
degrees without complicated temperature calculations; and tests 
all batteries more accurately because it compensates for various 
ampere hour sizes. .... ,, . . 

Litton describes the “Battery Analyst’ tester as a complete, 
portable battery laboratory” because it indicates condition of 
the battery, percentage of charge, remaining 
ampere hour capacity, and checks for shorts 
and for the condition of the vehicle’s al¬ 
ternator and generator voltage regulator. 

(Litton Industries, Atherton division, 2530 
North Second Street, Minneapolis, Minn., 

U.S.A.). 

Sticky Tape Clears Floors 

Floor rollers faced with adhesive plastic 
tape are said to pick up dust, lint, crumbs 
and even broken glass. The “Floor-care” 
roller is made by Helmac Products Cor¬ 
poration, of Box 73, Flint 1, Michigan, 
it is sold with a 30-foot roll of tape which 
can be torn off and applied when the old 
tape has lost its stickiness. 

Rubber Blades 

Rubber cutting blades for rotary lawn 
mowers are the latest in a series of inno¬ 
vations seeking to make the mower safer 
to use. The rubber blade, made by the 
Safety Research Corporation, of College 
Park, Georgia, is said to cut grass ade¬ 
quately. At the same time, it bends when 
it strikes rock or glass. 

Detecting Cable Faults 

Development of a device for the auto¬ 
matic and continuous detection of faults in 
the insulating sheath of a cable as it 
emerges from the extrusion machine pro¬ 
ducing it is claimed by Trefimetaux, 28 
Rue de Madrid, Paris. Metal brushes, in 
contact wi h the sheath, rotate as the cable 
emerges from the extrusion die and follow 
a helical path along it. The current carried 
by the brushes rises immediately a fault 
is traversed and is shown by an ammeter. 


Radar Interrogator System 

An entirely new secondary radar system, Secar, developed 
jointly by The Marconi Company and Compagnie Francaise 
Thomson Houston (C.F.T.H.), was demonstrated recently under 
full operating conditions at Marconi’s Rivenhall Establishment 
in Essex, England. Secar provides a comprehensive data link 
between an air-traffic controller and any aircraft fitted with a 
secondary radar transpounder. Vital information concerning 
position and movement can be extracted automatical y from the 
aircraft by this system, without attention from the aircrew. 

This extremely versatile equipment, the most advanced of 
its type in the world, can interrogate on all civil and military 


Here's one situation where "hot'' money is the order of the day. Beneath the 
2-inch thick marble counter of the reconstructed Swiss Bank Corporation in 
London, rubber sheathed cables, dissipating 16.9 watts per square foot will 
keep the surface temperature to between 85 and 95 degrees F. (British In¬ 
sulated Callender's Cables Ltd., 21 Bloomsbury St., London, WCl.) 
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WHATEVER YOUR ASSIGNMENT — TAKE THE 

Eot I — n C3 m *33® ff™Ti 233® PORTABLE BATTERY/MAINS recorder— 

■ ■ Qmmnb VinJB m Tk. WLmmM tC—mm 9m—M mm—mm 90 much ,n 90 llttla space 


Another assignment completed— 
thanks to the compact versatility 
of the Fi-Cord 202! The Fi-Cord 
202 caters for the most exacting 
professional and the enthusiastic 
amateur — whether you are in 
the studio or out on a job the 
Fi-Cord 202 places high fidelity 
recording at your fingertips. And 
with this wonderful precision 
machine you enjoy all the advan¬ 
tages of a full size recorder in a 
compact unit weighing only6%lbs. 
The Fi-Cord 202 offers you ab¬ 
solute reliability — around 300 
of these feature packed Fi-Cord 
recorders are in daily use by the 
Australian broadcasting and tele¬ 
vision industry! 


The Fi-Cord 202 may also be 
operated from standard torch 
cells if necessary — so that no 
matter where you are you have 
100% security in your power 
supply. Main features of the 202 
include:— * 2 speeds — 7i and 
33 i.p.s. * Standard 4” spools 

* Vu-meter * Fast forward wind 

* Fast tewind * Resettable 
counter * Manual volume control 

* Built-in loudspeaker * Sockets 
for microphone, extension speak¬ 
er and remote control * Safety 
record switch * Easy-load battery 
cassettes * Battery warning lamp 

* Mains input optional * Access¬ 
ories available: Carrying case, a 
wide choice of Beyer micro¬ 
phones, power packs for the 
mains and the car. 



Contact any office or rep¬ 
resentative of Simon Gray 
Pty. Ltd. for details and 
technical data on this re¬ 
markable professional re¬ 
corder. Sales and service 
facilities are available in 
all states. Whatever your 
assignment — take the Fi- 
Cord 202! 




Australian National Distributors: 

Mmm (EmffJPQtv/Sedl, 

Head Office: 28 Elizabeth Street, Melbourne, Vic. Tel. 63 8211,63 8166 
Sydney Office: 26 Ridge Street, North Sydney, N.S.W. Tel. 92 3890. 


INTERSTATE REPRESENTATIVES: 

N.S.W.: Audio Engineers Pty. Ltd., 342-344 Kent Street, Sydney. Tel. 29 6731 
S.A.: Eilco Sales Pty. Ltd., 233 Rundle Street, Adelaide. Tel. 23 3450 
O’land; Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane, Tel. 58 1014 
W.A,: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner’s Music House, Smith Street, Darwin, Tel. 3801 
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SCIENTIFIC NEWS-coni 


modes and ensures that transponders are only triggered over 
the narrow main interrogation beam. The complete system is 
fully transistorised, wi h the exception of the high-power output 
stage of the interrogator transmitter. It meets all foreseeable 
requirements and exceeds the existing ICAO recommendations. 

Secar works simply by transmitting interrogation signals 
to the aircraft from a ground station. These signals are received 
by a special airborne equipment (a transponder), which will 
then automatically transmit coded replies to such questions as 
“Who are you?’’, “What is your height?’*, etc. (The Marconi 
Company Ltd., Chalmsford, Essex, England. Australian Agent: 
A.W.A. Ltd., Engineering Products Division, 47 York Street, 
Sydney, N.S.W.) 

High-powered Fans 

Completely new concepts in fan-driven ventilation are 
announced by Colt Ventilation and Heating, Surbiton, Surrey, 
England. With them the company believes it can cut the cost 
of powered ventilation by as much as 50 per cent. In other 
words, at the same revolutions per minute the fans can move 
twice the volume of air, with a considerable drop in noise. 

There are, in general, two types, called Hurricane and 
Typhoon. They are manufactured in several sizes and in one 
of two materials™aluminium or glass fibre. The Hurricane is 
described as a “low-silhouette” unit. Fi;ted into a wall, there 
is an outside cowl for weather protection and shutters that seal 
a building when the fans are not running. 

The Typhoon is for use upward—in a roof or ceiling, for 
example. In this unit dure are four specially designed blades 
which shut down on openings when not in use. 

With the Typhoon upward type, the flow of air being 
extracted from a building prevents even heavy rain from inter¬ 
fering when the fan is running. All fan motors of both types 
are guaranteed for 10 years. 

Aircraft Fault Detection 

Lockheed recently outlined plans for giving aircraft “instant 
physicals” while in flight—thereby saving thousands of hours 
of down time, and increasing airlift productivity for a fleet of 
transport aircraft. Relayed to the flight engineer’s station through 
an automatic printer and oscilloscope, pulse readings from more 
than 1,000 test points throughout the aircraft structure can 
provide an immediate “physical examination.” 

They pinpoint, and in some cases anticipate, malfunctions 
in engines, landing gear and brakes, and in the electrical, 
environmental, flight control, avionics, and instrument systems. 
It presents graphically to the flight engineer such information 
as the errant unit’s name, location, and part number; the time 
and special tools (if any) needed for replacement. And it even 


Illustrated at left is a new portable device 
capable of measuring moisture content to an 
accuracy up to 99.8 p.c. in a wide range of 
solids — sand, soap, clays, minced meats and 
so on. An accurate knowledge of moisture 
content is often necessary to quality control. 

(Associated Electrial Industries, Electronic 
Apparatus Division, New Parks, Leicester, 

England.) 

Co., P.O. Box 1200 N.D.G., Montreal 28, Quebec, Canada, can 
be used to solder many other products where a combination 
of forward and rotational movements is of advantage. 

Welding Light Metals 

A spot-welding process for light metals, like magnesium 
and aluminium, has been patented in Britain. Pieces to be 
welded together are subjected to a momentary external load 
sufficient to form very fine cracks in the oxide films that always 
cover these metals. A welding current is then applied. 

Shin-Mitsubishi Jukogy K.K., 10, 2-chrome, Marunouchi, 
Chiyoda-ku, Tokyo, has taken out the patent in which it is 
claimed that the usual pickling operation (immersion in acid) 
before welding is no longer required. 

Colour TV Display 

Development of a cathode ray tube system with a full 
colour display capability has been announced by the Guidance 
and Control Systems division of Litton Industries, Woodland 
Hills, California. , . 

This system differs from others in that it is designed to 


reports if the aeroplane carries a spare aboard for in-flight 
replacement. Thus, the crew can ei:her make repairs in-flight 
or alert ground crews to have specific parts ready. 

Flexible Laminate 

A significant achievement in the world of plastics is the 
introduction of a flexible grade of copper-clad laminate, based 
on polyester film, which has many uses in the electrical and 
electronics industries, and in automobile wiring. 

Printed circuits produced from this grade of laminate may 
be coiled and folded, and need not, therefore, be limited to a 
single plane in the same manner as circuits produced from 
rigid copper-clad laminated sheet. This feature allows the size 
of the assembly to be considerably reduced, and has applications 
in computer wiring and memory units, telephone and switchboard 
wiring and as car dashboard panels, as well as radio and 
domestic appliances. (Bakelite Ltd., 12-18 Grosvenor Gardens, 
London, S.W.l. Australian Agents: O. H. O’Brien Pty. Ltd., 
116-176 Parramatta Road, Burwood, N.S.W.) 

Solders At High Speed 

Automatic equipment has been introduced in Canada for 
soldering armature windings to commutator segments. Armatures 
travel at a continuous sp:ed through the system, being rotated 
as they pass the flux and soldering waves. Cooled, soldered 
armatures are released automatically and pass on to a varnishing 
operation. A machine 30 feet by 5 feet by 6 feet high made 
especially for a major car manufacturer handles an average 
of 600 armatures per hour. 

The new machine developed by Electrovert Manufacturing 


Mr. R. J. Boyle (right) has been elected as 
President of the Institution of Radio and 
Electronics Engineers (Aust.) for the year 
7965*66. He is congratulated by the retire 
ing President, Mr. R. W. Tremlett, at the 
completion of an outstanding year in the 
history of the I.R.E.E. 
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MODERN 240° SCALE 

Decisively for exacting 
demands University 

UNIVERSITY, Pioneer Manufao 
turers of Electrical Instruments, 
possess SPECIAL experience 
and knowledge of the require¬ 
ments of industry and power 
supply authorities — gained 
over a period of 30 years. 

!££? :„ N ,t usl ,r o '" ELECTRICAL measuring instruments 

1AUBER WORKS* ZURICH. with Cl gUCircintGG of OVCfull CXCcllctlCG 


for A.C. 
or D.C. 


12 inch 


a 


48mm. 72mm. 


96mm. 


144mm. 




Model 04. 



PANEL 


Model 02. 


METERS 




Model V/4. 



STOP PRESS 

ELECTRONICS AUSTRALIA 

AUTO VOLTMETER 

THREE COLOUR SCALE 
State 6 or 12 Volt 

PRICE £6/10/- 

Plus l2 ! /2% Tax. Mounting stand extra. 


• Moving coil and moving iron types. 

• Ammeters self contained to 50 amps. 

• Above 50 amps DC external shunts supplied and above 
50 amps AC external current transformer. 

• Voltmeters self contained to 1000 volts in moving coil 

and to 300 volts in moving iron. 


• RF meters supplied with external thermocouples unless 
otherwise specified. 

• Available as DC microammeters, milliammeters, ammeters 
voltmeters, AC rectifier type voltmeters, DB VU RF 

• Fir'"'! tc . ml, [ iam T® ferS * amme ters and voltmeters 
Scale length 3.5 inches. W4, 04. 

2.5 inches. VV2, 02. 


106 BELMORE ROAD, RIVERWOOD, N.S.W. 

Telephones: 53-0644 (5 lines) 

Telegraphic Address: "Raquip," Sydney 


... A Ail# , REPRESENTATIVES: 

W M4 : H A a v'w'Vr4l: td w a QL b D ’ : K * Ith P#rc * 4 Co- Ftv- Ltd., 

894 Hay Street, Perth, W.A, Box 1478V, G.P.O., Brisbane, Qld. 

e * . . , TAS.: W. P. Martin and Company, 

S.A George Procter 188 Collins Street Hobart. 

52 Gawler Place, Adelaide, S.A. and 134 Cambridge Street, 

Launceston. 


AUSTRALIA'S LEADING MANUFACTURER OF ELECTRICAL INSTRUMENTS (A UNIT OF INSTROL) 
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SCIENTIFIC NEWS —cqnt. 


withstand military environments and will remain completely 
operational without colour degradation caused by changing 
magnetic fields, according to Fred W. O’Green, president of the 
division. Thus, for the first time, full-range colour can be 
utilised in the display of sensor and computer information 
in aircraft, ships, submarines, and tanks. 

Additional features of the Litton dynamic colour display, 
called Chromascope, include image storage, true three-dimensional 
capability in full colour or monochrome, and the capacity for 
the simultaneous presentation of data from different sources on 
a single viewing surface. 


New Oximeter 

Earpiece cells, sensitive to both red and infra-red light, 
actuate the latest oximeter for measuring the percentage of 
oxygen saturation in the blood. This model employs modern 
electronic design to produce the most accurate measurements 
possible and eliminate the machine’s operation from the possible 
sources of error inherent in oximetry. 

Measurements of red light—absorbed in varying degree by 
fully or partially oxygenated blood—and of infra ; red light— 
which is unaffected by it—can be read as electrical outputs 
on a meter. The two figures are used to set two sliding cursors 
on a calculator provided with the unit. A pivoted cursor, 
adjusted to their point of intersection, then gives an instant 
reading on a curved scale of percentage oxygen saturation. 

The whole process is said to take less than three minutes 
and to need no mental calculation. (StanleyCox Ltd., Ellis 
House, Aintree Road, Perivale, Greenford, Middlesex, England.) 


Solar Flares 

Prediction of solar flares, which are a radiation hazard to 
spacecraft and personnel and thus a key to long-duration manned 
space flight, is a step nearer, according to the Lockheed- 
California Company. A two-year study conducted by the company 
—the most intensive ever undertaken of the suns magnetic 
fields—has detected patterns of action m solar events such as 
sun-spots, flares and filaments. 

This evidence of an order or system governing solar behaviour 
is essential to prediction and constitutes a major advance in 
knowledge. The new evidence, now incorporated in a report, 
“Research on Solar Magnetic Fields,” by Dr Donald S. Webber, 
head of Lockheed's astronauncal sciences laboratory can be 
expected to lead to other indicators allowing longer-range 
warnings. 

Moisture in Wool 

To provide a rapid method for determining the moisture 
content of wool, a Direct Reading Regain Tester was designed 
in the C.S.I.R.O. Division of Textile Physics, Ryde, N.S. W., 
Australia. It is a robust instrument suitable for use by textile 
mill employees and gives results accurate to within iP er r: cen L 
Manufacture by National Instrument Company Pty. £-ta., Essen- 
don, Victoria, began in 1962, and about 140 Regain Testers have 
gone into service, 73 being exported. 

The Dryer unit of the Regain Tester was originally designed 
for intermittent use. Many mills have found it so convenient 
and accurate that their usage has increased to the . po J“* w „®[f 
a continuous-duty dryer has become necessary. A new.unit, 
known as Type 22, designed m the Division of Textile Physics, 
is now being manufactured by National Instrument Company. 

Screw Thread Conferences 

Australian industry should rationalise on the ISO inch (uni¬ 
fied) and the ISO metric screw thread systems and should declare 
its existing common thread systems — BSW, BSF and BA 
obsolescent. This appeared to be the concensus of h 0 E"“?P L" 
discussion at the two recent conferences called by ^ Standards 
Association of Australia to review screw thread standards tor 
Australian industry. . 

One conference was held in Sydney and the other m Mel¬ 
bourne. They were attended by a total of more th ® n . 35 P 
sentatives of manufacturers and suppliers of threaded fasteners 
and associated equipment, Commonwealth and State Government 
departments, nearly all branches of industry concerned with 
usage 9f fasteners and threaded components, and research and 
professional organisations. 

At the conferences, the first paper was presented by Mr L. 
W Nickols of the U.K. National Physical Laboratory, who dealt 
with the development of international screw thread standards, 
and discussed tolerances and gauging systems and differences 
between the American and British versions of the Unified screw 
thread. The second paper was presented by Mr C. A. Glad- 
man of the Australian National Standards Laboratory who gave 
a critical review of the SAA publication MP16, Report on 
Triangular Screw Threads in Australia,” and commented on the 
effects of a change in screw thread practices. . 

The proceedings at each conference were summarised by 
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Mr J. G. Ritchie, vice-chairman of the Council of the Standards 
Association. Among points made by Mr Ritchie were that the 
discussion at the conferences had clearly indicated that the 
Standards Association should provide a suitable range of standards 
for the ISO thread systems, including thread form, gauges and 
tools, and for the common types of fastener, that every en¬ 
couragement should be given by industry and Government to 
new designs being based on the ISO inch or ISO metric thread 
forms; that those industries which are at present major BSw 
users should urgently consider a shift to ISO inch threads; and 
that manufacturers of fasteners and fasteners’ tools should ensure 
that ISO inch fasteners, particularly UNC, are readily available 
to users from stock. 



Standard Telephones and Cables Ltd., of Connaught 
House, London, WC2, have developed this compact, 
lightweight (32ox) phone, with its 4ox handset. It 
comes in a variety of two-tone colour schemes, employs 
dial lighting and emits a call signal produced by a 
transistor oscillator, the loudness being adjustable to 
suit the environment. Its electro-acoustic performance 
has been the subject of careful research and meets 
world standards for high performance telephone sets. 



Pictured above is the new E 1,000 Direct Accounting 
Computer, designed for maximum speed and efficiency 
in relation to regular accounting procedures . Typical 
applications include payrolls, job cost and labour dis¬ 
tribution, tax and utility billing, inventory control, 
mortgage, savings and insurance accounting. (Bur- 













METRIMPEX PORTABLE TV TESTER TR-0809 

light weight - compact - tests every stage 


Designed for use with TV receivers the TR-0809 is a compact, light and portable unit which provides test and 
measurement facilities for every stage and function of a TV receiver. This instrument, which is of high accuracy, 
is suitable for use in fixed locations—laboratory and service sections—also in the field. It can also be used for 
servicing radio receivers. 

Among the many facilities provided is an inbuilt valve voltmeter which is, itself, an extremely useful instru¬ 
ment apart from its application to TV receiver service. This VTVM has 20 ranges covering DC and AC volts 
also resistance. 

The TR-0809 is housed in a metal case fitted with a leather carrying handle and finished in hammertone 
lacquer. A leather carrying case with shoulder strap is also supplied as standard equipment. 

SECTIONS INCORPORATED IN THE TR-0809 

HF Signal Generator (5.2Mc/s-220Mc/s) 

Pattern Generator with sync pulses 

Valve 
Voltmeter 

RF Signal Generator (200Kc/s-6Mc/s) 

Crystal Oscillator (5Mc/s) 

Audio Generator (lOOOc/s) 


FM Intercarrier Generator (5.5, 6.5Mc/s) 


[DC: 50mV-1000 Volts (7 ranges) 
100V-20KV with probe 

AC: 50mV-300V (6 ranges) 


Resistance: 0.1 ohms— 

1000 Megohms (7 ranges) 

Mixer circuit for calibration and measurement. 


ACCESSORIES 

A comprehensive set of accessories and tools—even a soldering iron—forms part of the equipment. This is 
stowed in a strong fabric holder which, during transport, is housed in the leather case accommodating the main 
equipment. This assembly thus makes a complete and convenient set-up for servicing n the field. 

Assembled co-axial cable Mains Connector, 6 spare fuses 

Measuring Lead Leather carrying case with shoulder strap 

Balancing Transformer Operating Instructions 

H.T. Probe (up to 20KV) Soldering Iron (24V—plugs into unit) 

Ground Clamp Set of Tools (Screwdrivers, pliers, etc.) 

PRICE £150 F.I.S..H capital cities with all accessories (plus tax <5) l2 ! /2%] 

JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY (26-2651) 


MELBOURNE 
15 ABBOTSFORD ST. 
Nth. MELBOURNE 
(30-2491-2) 


ADELAIDE 
77 WRIGHT ST. 
(51-5117) 


Brisbane Agents: 

T. H. MARTIN P./L. 
WILSON HOUSE 
CHARLOTTE ST. 
(2-1785) 


Perth Agents; 

C. F. LIDDELOW & 
CO., 

239 NEWCASTLE ST. 
PERTH (28-1102) 


Tasmania Agents: 
K. W. McCULLOCH 

P./L. 

P.O. BOX 606G 
LAUNCESTON 
(2-5322) 
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Rayon Strength 

The Yokohoma Rubber Company, of 9 
Shiba-Tamuracho, 5-chome, - Minatoku, 
Tokyo, says it has found a way of raising 
the strength of spun rayon so that it can 
be used with greater effectiveness for rein¬ 
forcing rubber tyres and conveyor belts. Its 
bond-strength with rubber is also said to be 
improved. 

Treatment is effected at the spinning stage 
or afterwards by spraying the rayon with 
one of a number of oragnic-tin solutions. 


Under Locks — And Key 


Daimler-Benz AG., Stuttgart, Unterturk- 
heim, Germany, has patented an all-round 
locking device for cars. It is operated by 
several vacuum servo motors connected to 
a central control located in the driver’s 
door. The driver, on locking his own door, 
automatically locks all other doors, win¬ 
dows, boot, bonnet and petrol tank cap. 
Additional mechanisms provide for manual 
locking and unlocking of individual 
closures. 


9 ^ 

r 
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Occupying a space of 0.15 cubic inch 
and weighing 0.35 ounce, this tiny 
Series 36 relay has characteristics 
which make it well suited for incor¬ 
poration in solid state devices, even 
under onerous physical conditions. 
(Sigma Instruments, Inc., Braintree, 
Massachusetts, U S.A,). 


— cont. 


or just to hear the fate of the home team 
while walking down the street. 

The hat, a product of Hat Corporation 
of America, 530 Fifth Avenue, New York 
36, is made of imitation black Persian 
lamb in “Russian” style. A pocket in the 
side carries the small radio with a thin 
wire going to a receiver in the ear. The 
20-dollar price includes the radio. 

Mechanical Horse 

A machine that enables one man to pull 
loads of up to 18 tons was one of the 
smaller exhibits among the huge variety on 
view at the International Engineering 
Exhibition held recently in London which 
Denis Desoutter, editor of “Enginering 
News,” picked out for mention in one of 
his regular industrial reports in the BBC 
World Service “Science and Industry” 
program. 

“Its makers, M.L. Aviation Limited, call 
it the Mini-horse,” said Desoutter, “and 
it is simply a three-wheeler tractor, powered 
by a diesel engine and controlled by a man 
who leads it like a horse. He has a sort 
of tiller to steer it by, and on the tiller 
arm is a squeeze-throttle control. The 
brakes go on automatically if the conductor 
should let go. The first use of these Mini- 
horses is to pull large servicing vehicles to 
and from airliners at airports, but they 
will have obvious uses in factories and 
on farms.” 

Nitrogen Source 

To meet the increasing demand for 
dependable, low-cost supplies of high-purity 
nitrogen for numerous chemical, petro¬ 
chemical, electronic and metallurgical appli¬ 
cations, Union Carbide Corporation has 
developed a new air separation plant cycle 
for unattended on-site gaseous nitrogen 
production. Designed to deliver as little 
as 10,000 and as much as 100,000 cubic 
feet per hour, the new units, yield a 
continuous supply of high-purity product 
(99.999 per cent nitrogen plus inerts, with 
less than lOppm. of oxygen). 


Pictured at right is a 
new microvoltmeter 
recently announced 
by Lea Laboratoire 
Electro - Acoustique, 
5 Rue Jules Parent, 
R u e i I Malmoison, 
France. Using solid 
state circuitry, it has 
a measurement range 
of IOuV to 100V, 
representing a range 
142dB. Input is dir¬ 
ect or via RF or AF 
probes, covering a 
frequency range of 
2Ocps to 10MC. The 
unit can double as a 
high-performance pre¬ 
amplifier. 



Aluminium Protects Zinc 

Zinc paints which give cathodic protection 
to metal for longer than usual are claimed 
by A. G. Marx, of 6 Taxach, Hallein, 
Austria. The improvement results, it is 
said, from combining pure aluminium 
powder with the zinc in amounts up to 
30 per cent or less depending on the 
quantity of binder used. Tendency for the 
paint to blister in hot climates is claimed 
to be reduced. 

Hat, Built-in Radio 

Hats with a pocket for a transistor radio 
receiver permits sports fans to hear one 
game while they are watching another, 
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High-purity nitrogen applications have 
increased rapidly in the past few years as 
the evolution of new supply techniques has 
increased the product’s availability while 
reducing its cost. 

The units consist of three basic com¬ 
ponents; the “cold box” package which 
houses heat exchangers and fractionation 
equipment, completely factory-assembled 
and piped; a compressor package consisting 
of a skid-mounted air compressor, suction 
filter, snubber, surge tank, after-coolers and 
complete electric motor control centre; and 
a liquid nitrogen storage tank which delivers 
liquid nitrogen during plant shut-down. 
(Union Carbide International Company, 
270 Park Avenue, New York, N.Y., U.S.A.) 



World-famous 
miniature 
Soldering Instruments 



NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There's an ORYX designed 
to meet your precise require¬ 
ments. 

A ustralian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney. 2 0233, Ext. 279. 

1 1 turn 
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No more dark secrets when you install a 

VOLTMETER 



in your family car 


Two prototype voltmeters supplied for our preliminary tests by Messrs 
University Graham and Terrier electrical Instruments . Both firms plan 
to make available instruments styled tor use as auto voltmeters. 

Back in the early thirties there was some question among car manu¬ 
facturers as to whether a voltmeter, an ammeter or a simple generator 
warning light was the most suitable monitor for a car's electrical system. 
For a time at least one manufacturer fitted voltmeters to his vehicles 
but the majority settled for an ammeter or a warning light. 

By Mth Jteffcool 


S INCE this time the argument has 
been between the ammeter and the 
warning light with the idea of an auto¬ 
voltmeter almost totally forgotten; for¬ 
gotten, that is, until recently when a 
number of auto-voltmeters have begun to 
find their way on to the American “auto 
accessory” market. 

This renewal of interest overseas 
caused us to look closely at the value 
of such a meter and eventually led us to 
persuade at least two local manufacturers 
to produce a special unit to be made 
available for readers of “ELECTRONICS 
Australia.” 

At this stage our readers may be won¬ 
dering why they should need a meter 
to tell them the voltage of a battery 
which is nominally fixed at 12 or 6 volts, 
whichever the case may be. 

The fact is that a vehicle’s battery 
voltage will vary quite widely over a 
range centred around 12 (or 6) volts and 
an instrument which can show these fluc¬ 
tuations at a glance will reveal quite a 
lot about the state of the battery and 
the rest of the electrical system. 

To be of any real value, an auto 
voltmeter must be accurate to within a 
small fraction of a volt and easily read¬ 
able — requirements which immediately 
prejudice its chances of being selected as 
an item of standard equipment in pro¬ 
duction cars. 

A voltmeter needs to be a much more 
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refined — and costly — instrument 
than the average auto ammeter, in 
which the pointer does little more than 
deviate from centre, one way or the 
other, along a sparsely calibrated scale. 
Yet even the ammeter has been dis¬ 
placed in most vehicles by a simple “no 
charge” warning light. 

Bound up with the question, of 
course, is the matter of comprehension 
by the driver. A light which should go 
out calls for a minimum of mental 
effort; an ammeter which should read 
this way or that is rather more mys¬ 
terious; a voltmeter which calls for defi¬ 
nite interpretation presents much larger 
problem for the uninitiated. 

However, readers of this journal are 
not “uninitiated” and are well able to 
take advantage of the information which 
a permanently installed meter can give 
them about the car’s electrical system. 

To appreciate how effective an auto 
voltmeter can be as a monitor, let’s 
review some fundamentals of auto-type 
lead-acid storage batteries. 

The batteries are constituted from a 
number of “cells,” each of which con¬ 
sists, in turn, of a number of “plates” 
made from a porous lead composition. 
The cells are filled with a mixture of 
sulphuric acid and distilled water which 
is known as the “electrolyte.” The 
specific gravity of water is 1.0 and of 
sulphuric acid 1.84 and the two are 


mixed in the proportions of approxi¬ 
mately 2£ parts water to one part sul¬ 
phuric acid to produce a normal specific 
gravity of 1.260 at 77 deg. F. 

In a fully charged battery the positive 
plate consists predominantly of lead 
peroxide, a chocolate-brown coloured 
substance. The negative plate is of 
porous lead and light grey in appearance. 
At this stage the acid is of normal 
strength, with a specific gravity of 1.26, 
as previously quoted. 

As the battery is discharged, decom¬ 
position of the electrolyte takes place 
until, when fully discharged, each of the 
plates acquires a liberal coating of lead 
sulphate. During this process the concen¬ 
tration of the acid electrolyte decreases 
and the specific gravity is a fairly accu¬ 
rate measure of the state of charge. The 
specific gravity of the electrolyte in a 
discharged battery is approximaely 1.170. 

Although sulphate formation is a per¬ 
fectly normal part of the discharge cycle, 
its presence always constitutes a risk. 
Sulphate has a tendency to harden over 
a period of time, making it difficult or 
even impossible for it to return to the 
electrolyte when we reverse the cycle 
(charge the battery). 

Thus, the further the battery is dis¬ 
charged, the greater is the risk that some 
of the sulphate will harden if the battery 
is not immediately recharged. Also, for 
purely chemical reasons, there is a pro¬ 
nounced tendency for the sulphate to 
crystallise when the specific gravity falls 
below a certain figure, representing ex¬ 
cessive discharge. Ideally, therefore, a 
battery should be kept in a fully charged 
condition as far as possible, fully re¬ 
charged immediately after discharge, and 
never excessively discharged. 

One method of keeping “tab” on the 
condition of a battery is to use a device 
known as a hydrometer, which directly 
measures the specific gravity of the 
electrolyte. Unfortunately, however, a 
hydrometer is a messy thing to use and 
its readings are subject to some inter¬ 
pretation, because specific gravity will 
vary with temperature and the different 
design parameters used by individual 
battery manufacturers. 

We would venture to say that, of 
those motorists who actually possess 
hydrometers, very few would make 
regular use of them to check the condi¬ 
tion of the battery. 

Quite apart from the specific gravity 
of the electrolyte, it can be shown that 
the open circuit voltage is a measure 
of the state of charge, a fully charged 
cell measuring about 2.1 volts and a 
discharged one about 1.75 volts. In fact, 
it is possible to establish a relationship 
between open circuit voltage and the 
specific gravity of the electrolyte. 

Thus, an accurate voltmeter may be 
used as a measure of battery charge and, 
in fact, a device known as an “electric 
hydrometer” is now standard equipment 
in most well-equipped service stations. 

This device is nothing more than an 
expanded scale voltmeter which is de¬ 
signed to be connected across a single 
battery cell, reading directly the cell 
voltage and, on an adjacent scale, the 
equivalent specific gravity figure. 
(R.T.V. and H. March-April, 1963.) 

It is just possible that the eyes of 
some readers may light up with the 
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METER 1 

6-volt 

system 

READING | 

12-volt 

system 

MOTOR STOPPED OR 
IDLING 

MOTOR TURNING 
OVER ON STARTER 

MOTOR NORMAL 
RUNNING 

(At least twice idling speed) 

Below 

4.5 volts 

Below 

9.0 volts 

Battery “flat.” Meter leads or 
fuse open circuited. Meter 
reverse connected. 

Meter defective, disconnected or improperly wired. If the 
engine will start and/or run, the battery voltage could 
scarcely be this low. 

4.5 to 5.9 
volts 

9.0 to 11.8 
volts 

Battery undercharged or ex¬ 
tremely cold. Motor will turn 
sluggishly and mieh* not start. 

Normal range for winter 

to summer starting. 

Generator not charging or volt¬ 

age regulator faulty. Alterna¬ 
tively, current drain of vehicle’s 
electrical equipment (lights, 
radio, etc.) exceeds generator 
output. 

5.9 to 6.4 
volts 

11.8 to 12.8 
volts 

Battery charged. Varies with 
temperature, type of battery 
and degree of charge. 

Meter defective. Voltage 

could not be this high, if 
starter is actually turning 
motor over. 

Battery fully charged but gen¬ 

erator not working or voltage 
regulator set too low. 

6.4 to 7.5 
volts 

12.8 to 15.0 
volts 

This high reading is normal for 
a short period after driving, 
due to battery “surface charge.” 
If motor has been stopped for 
some time, however, the meter 
is defective and reading high. 

As above. 

Normal range for properly 

functioning generator and regu¬ 
lator. Exact reading varies 
with battery charge, engine 
speed, temperature and regula¬ 
tor setting. 

Above 7.5 
volts 

Above 15.0 
volts 

Reading too high for surface 

charge. Meter is probably de¬ 
fective. 

As above. 

Voltage regulator set too high 

or contacts sticking. Battery 
fluid level excessively low. 


recollection of a high quality DC volt¬ 
meter which has been lying, discarded, 
in their spare parts box. By all means 
get it out and check it; it could serve 
you well, even though its lack of ex¬ 
panded scale will make it harder to 
read while driving. 

For those who lack a spare parts box 
so accommodating, or who want a unit 
expressly designed for the purpose, we 
have arranged for the supply of meters 
to the trade with a suitably expanded 
scale, marked both with voltage and 
zones. In addition, the movements have 
shock-resistant bearings able to with¬ 
stand vibration, as in a car. 

Our voltmeter is not intended to be 
as pretentious as a commercial electric 
hydrometer but it will give a quite 
accurate indication of battery terminal 
voltage and is therefore most useful in 
determining the battery charge state. Its 
major advantage, in this respect, is that 
it is permanently connected to the bat¬ 
tery and its reading is therefore avail¬ 
able at a glance. (The drain this meter 
imposes on the battery is insignificant.) 

A fully charged 12-volt battery should 
show a reading of 12.6 to 12.8 volts 
and when discharged would read 10.5 
volts. Since this range represents 
approximately 25 per cent of our sug¬ 
gested meter scale, it can be seen that a 
useful indication of battery state is 
readily possible. 

UNDER LOAD 

Incidentally, the figure of 10.5 volts is 
the figure beyond which further dis¬ 
charge of the battery is likely to cause 
damage to the plates. Our meter has 
a red line at the 10.5 volt mark as a 
warning against over-discharging the 
battery. 

So far we have shown how a meter 
can determine the condition of a battery 
under open circuit conditions, i.e., with¬ 
out any form of load connected to the 
battery. It is also possible to predict 
an imminent failure of the battery by 
observing its voltage under operating 
conditions, particularly when it is being 
used to power the starting motor. 

As a battery ages, its effective plate 
area may be decreased by sulphating 
and by loss of active material which 


Set out above are typical voltmeter readings related to normal driving situa¬ 
tions. The markings on the meter face , as suggested , summarise this informa¬ 
tion. Experience will enable the individual to interpret his own readings . 


separates from the plate surface and 
falls to the bottom of the cell container. 
Both effects tend to increase the internal 
resistance of the unit. When the battery 
is then placed under conditions of heavy 
discharge, as in starting the motor, the 
internal resistance leads to heating of 
the cells and hastens their further 
deterioration. 

Under heavy load conditions, this 
rising internal resistance causes a re¬ 
duced voltage at the terminals of the 
battery, which can be easily seen on a 
voltmeter. 

The scale on our instrument has a 
yellow shaded portion marked “start” 
and the needle can be expected to drop 
to somewhere within this range when¬ 
ever the starter motor is used with the 
battery in a normally charged condition, 
as indicated by its no-load voltage. 

Once a “normal” value within this 
range has been established it can be 
used as a guide to any progressive 
deterioration of the battery, due to in¬ 
creasing internal resistance. 

If, for instance, the battery continues 
to show an open circuit voltage of 12.6 
but the voltage on “start” begins to drop 
progressively lower each time the starter 
is used, then it can be taken as a sign 
of deterioration and the wise motorist 
would take steps to replace the battery 
before it strands him on a lonely road 
some wet night. 

The need for a reliable battery is 
even greater in many modern cars em¬ 
ploying automatic transmission, since 
certain types of automatic transmission 
will not operate until the engine is run¬ 
ning to drive the oil pressure pump. 
Thus the car cannot be started by tow¬ 
ing or coasting; in fact, in no way other 
than by means of the battery and starter 
motor. 

In use, the voltmeter must be connec¬ 
ted directly to the battery posts bypass¬ 
ing, in the process, the normal connec¬ 
tors to the rest of the wiring. There is 
good purpose in this, because it enables 
one to distinguish between the internal 
resistance of the battery and any exces¬ 


sive resistance which may exist in the 
external wiring cables due to poor ter¬ 
minal connections, loose or corroded 
joints, or broken strands in the conduc¬ 
tors. 

Excessive resistance in the cables or 
terminals would be indicated by a nor¬ 
mal reading on the meter coincident 
with obvious signs of low voltage at the 
electrical equipment, e.g., starter barely 
able to turn the motor, lights dim, etc. 

Without a voltmeter to tell the full 
story, the symptoms of excessive cable 
or terminal resistance would probably be 
attributed to a flat battery when, in fact, 
the battery may be perfectly O.K. 

It will be noted that the portion of 
our meter scale between 12.8 and 15 
volts is divided off, coloured yellow, and 
marked “charge.” Whenever the motor 
is running at an r.p.m. figure sufficient 
to operate the generator cut-off, the 
pointer should rise to a figure some¬ 
where within this portion of the scale. 

HIGH READING 

If the car has just completed a run the 
meter may read within this portion of 
the scale for a while, even though the 
motor is not running; this will be due to 
a “surface charge” on the plates of the 
battery. Normally the meter will only 
read within this portion of the scale 
when the generator is actually charging 
the battery and, here again, the reading 
obtained can be an excellent indication 
of generator performance. 

When a motor is first started, and for 
the first few miles of driving, it would 
be normal for the meter to read towards 
the top end of this “charge” scale. Dur¬ 
ing this period the generator and its 
regulator will be providing an increased 
voltage and therefore an increased cur¬ 
rent “charge” into the battery, in order 
to replace the energy used in starting the 
vehicle. 

As the battery approaches full charge, 
however, the reading should gradually 
drop and finally stabilise at somewhere 
around 14 volts, this latter figure being 
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DAVC obtain expert training in 

■ Ona electronics AT NO COST WHATEVER! 


Consider this when you consider your future — expert 
training for a lifetime career in the growing field of 
electronics, at no cost to your parents! Through the 
RAAF School of Radio, you get the best training 


available. An RAAF-trained Radio Apprentice becomes 
a highly-skilled technician with qualifications that 
ensure a secure career, both in the service and in 
civilian life. 




Applications are invited from 
boys keen to train as 

RADIO 

APPRENTICES 


THE 


ROYAL AUSTRALIAN AIR FORCE 


This is what an RAAF Radio Apprenticeship 
offers: 

• Thorough training in the principles of 
electronics at NO COST to parents 

• Full Trade Union recognition 

• Free medical and dental care 

• Free food and accommodation 

• All clothing and necessaries provided 

• Generous pay while training 

• Six weeks annual leave with free return hohie 
travel 

Selected apprentices may be given Technical 
College Diploma or University Degree courses 
and appointed as commissioned officers in the 
Technical Branch of the Air Force. 


. 

IT 


-- T*- 


- Hmn 


ENGINEERING APPRENTICESHIPS. TOO! 

For those whose interest is in mechanical 
engineering, the Air Force also offers oppor¬ 
tunities for lads tc? become Engineering 
Apprentices. 


Ittutd by Director of Recruiting 


AFRA14.FP.65. 
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APPLICATIONS CLOSE 20th AUGUST, 1965 


APPLICATION FORMS FROM: 

J£AAF ^D CrU * t * n * ®t^ ccr » Combined Services Recruiting Centre, 
G.P.O., Box XYZ, in the capital city nearest to your address. 


QUALIFICATIONS: 

An applicant must be a British sub¬ 
ject, permanently resident in Aus¬ 
tralia, aged 15 but not 17 years on 
January 1, 1966, and be medically 
fit. He must have completed Inter - 
mediate or Junior year {in Tasmania, 
the third year of the Schools' Board 
Course) and have studied English, 
Physics or a Science subject and 
Mathematics , 














dependent on the type of regulator used, 
the manufacturer’s settings, and the tem¬ 
perature. Most regulators contain tem¬ 
perature-sensitive elements intended to 
compensate for the differing charge re¬ 
quirements created bv differing battery 
temperatures. 

The actual figure at which the gen¬ 
erator voltage should stabilise should be 
available in the manual for a particular 
vehicle and this same section of the 
manual should also list the high and low 
limits of generator voltage. It is these 
latter limits that are of most interest to 
us because a reading outside these limits 
is an indication of malfunction in the 
generator/regulator system. 

If, for instance, the meter shows a 
constant “charge” reading toward the 
high end of the scale, it could mean 
that the regulator is adjusted for too 
high a charging rate or, alternatively, 
that the regulator contacts are stuck 
together. In either case, the fault must 
be corrected if damage to the battery 
and/or the generator is to be avoided. 

With very few exceptions, a reading 
beyond 15.2 volts would be a sure sign 
of a fault in the regulator and steps 
should be taken immediately to rectify 
the same. 

On the other hand, readings which 
are on the low side could mean that 
the Regulator contacts are dirty and 
need cleaning or that the generator itself 
has a dirtv armature or may even have 
shorted turns in one of its windings. 

A low reading could also be caused by 
a high internal resistance in the wiring 
between the generator and the battery. 

By careful interpretation, an ammeter 
may reveal some of the troubles enu¬ 
merated, but a generator warning light, 
or “idiot light,” as it is sometimes called, 
tells nothing more than the fact that 
the generator output exceeds some pre¬ 
set minimum value. However, neither 
ammeter nor light can reveal as 
much about battery or electrical system 
condition as the voltmeter is capable 
of showing. 

SPECIAL MOVEMENT 

The majority of auto voltmeters cur¬ 
rently available on the American acces¬ 
sory market are of the moving iron 
type and calibrated to read from 0 to 
16 volts at full scale. These meters 
have the advantage of being cheap and 
fairly robust in construction and, in 
addition, their movements are non-linear, 
so that particularly the bottom portion 
of the scale is cramped, with the centre 
section well spread out. For the present 
requirement, this is an advantage, be¬ 
cause most of the measurements involve 
the centre portion of the scale. 

Unfortunately, these meters do not 
have the order of accuracy we felt was 
really desirable—approximately 2% to 
3% at full-scale deflection — and we 
accordingly turned to the idea of using 
a moving coil meter, preferably with 
some form of expanded scale, either 
mechanical or electrical. 

Another requirement for any meter 
intended for mounting in a car is that 
it be sufficiently robust to withstand the 
vibration which is normal to this en¬ 
vironment. This generally means that 
the meter should be specially made for 
the job. , . „ 

The idea of using an electrically ex¬ 
panded scale meter occupied our 
thoughts for some time, but this type of 
instrument has the disadvantage in being 
difficult to calibrate unless a known 
accurate source of voltage is available. 
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There is the further disadvantage that 
an electrically expanded type of meter 
costs rather more and is scarcely war¬ 
ranted unless expansion of 30% or less 
of the normal scale is required. For 
the present purpose, we felt it sufficient 
to expand 50% of the normal scale and 
we found that the cheapest and most 
satisfactory way of doing this was to 
use a type of expanded scale meter 
which local manufacturers could supply 
as a standard line. 

To further simplify matters for the 


In “winding on” the hairsprings the 
manufacturer actually halves the normal 
sensitivity of his movement or, in other 
words, doubles the amount of current 
required to achieve full-scale deflection. 

In a typical case a 0-1 milliamp move¬ 
ment which has been 50 per cent zero 
suppressed would now require 1 milli¬ 
amp of current flow to overcome the 
pre-tensioning of the springs and move 
the pointer from the stop up to the zero 
mark on the scale. The next 1 milliamp 
of current flow would move the pointer 


This sample " log " 
was prepared by 
averaging the 
readings taken on 
two vehicles of 
widely different 
make and age . 

The readings, in 
most cases, agreed 
within .2 of a volt. 

It is interesting to 
note that the first 
and last readings, even allowing for 
a cold battery, are somewhat below 
normal for a fully charged battery 
and they emphasise a condition 
which, without the meter , may not 
have been immediately noticed in 
either vehicle. Both vehicles had 
been used only for short daily runs 
and the generator had not been 
able to replace the energy used in 
starting, etc . The use of an auxilary 
charger seems called for. 

home constructor, they can also supply 
a suitable scale, made to our specifica¬ 
tions, so that there are virtually no cali¬ 
bration problems. 

Although we have, to this point, 
spoken of these meters as “expanded 
scale” units, the correct term for them is 
really “suppressed zero movements,” for 
that is exactly what they are. 

They are a normal movement, but 
their hairsprings are “wound on,” so 
that the pointer is forced back against 
the stop to the extent that half the in¬ 
tended FSD current flow is necessary to 
overcome the pre-tensioning of the 
spring. 


Preliminary reading (cold battery). 

11.9 

volts 

Ignition twitched on. 

11.7 

volts 

Prett starter button . 

10.0 

volts 

Drive for 5 miles .. ... 

14.1 

volts 

Stop vehicle (battery ''surface" charged) 

12.9 

volts 

Ignition switched on . 

12.4 

volts 

Press starter button . 

10.5 

volts 

Drive 40 mins . 14.1 dropping to 

13.8 

volts 

Stop vehicle (surface charge) . 

13.0 

volts 

Vehicle standing (overnight) . 

12.1 

volts 


from the zero to the full-scale mark. 

Of the two local meters which have 
been made available for this project, 
one is a 2-milliamp full-scale deflection 
movement with a sensitivity of 500 ohms 
per volt. The other meter requires 10 
milliamps for full-scale deflection and its 
sensitivity is 100 ohms per volt. The 
extra current drawn by the second move¬ 
ment is of no consequence despite the 
fact that it will be permanently con¬ 
nected across the car battery. If the 
vehicle were left in the garage and 
never used the meter would take almost 
12 months to flatten the battery. 

Multiplier resistors for either move¬ 
ment can be calculated in the normal 
manner although, of course, the meters 
will not begin to read until half the full 
scale deflection voltage is reached. 

In the case of the meters mentioned, 
the scales are calibrated to read from 
4 to 8 volts for a 6-volt vehicle and 
from 8 to 16 volts for a 12-volt vehicle. 
In both of the meters supplied by local 
manufacturers the appropriate value of 
multiplier resistance will be included 
but the user must specify whether the 
(Continued on Page 75.) 


Good Instruments Deserve ... 

Good Meters ... 



There is a Ferrier meter for all 
Electronics Australia projects. 
Write for data and price direct 
to the manufacturer: 

FERRIER ELECTRICAL INSTRUMENTS 
45 ALBANY STREET, CROW'S NEST, N.S.W. 43-5596 
260 ° TACHOMETER METERS NOW AVAILABLE 


MODEL AP 
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NO IMPORTED 
SPEAKER of sim¬ 
ilar size ca n out¬ 
perform these... 




Fully manufactured 
in Australia and 
directly interchange¬ 
able with their imp- 
uivalents. 


Specially designed for use in miniature 
transistor portables and as extension 
speakers in applications where space is 
extremely limited, as in TV remote control 
units. The speakers feature totally enclosed 
ALNICO magnets providing negligible flux 
leakage and permit ferrite rod aerials to 
be mounted near the speaker without satu¬ 
ration of the aerial. 


Arc you in possession of the latest MSP Speaker literature—ask your Distributor or write to — 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, Sydney. 2 0233. 


SYDNEY: Electronic Parts Pty. Ltd. 560 7566 and all recognised whole 
salers. MELBOURNE: Amalgamated Wireless (Australasia) Limited 67 9161 
Radio Parts Pty. Ltd. 30 1251. ADELAIDE: Newton McLaren Ltd 510111 


UKiSBANE: Chandlers Pty. Ltd. 31 0341. PERTH: Amalgamated Wireless 
o A oolc a 3 i S i 3 .T 2 iL 3426 - HOBART: Amalgamated Wireless (Australasia) Ltd. 
^3836. LAUNCESTON: Amalgamated Wireless (Australasia) Ltd. 2 1804. 
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SPECIFICATION 

RESONANCE: 350 cycles 

RESP0NSE:30Q 4,000 

VOICE COIL IMPEDANCE: 8 ohm 

POWER HANDLING ABILITY (PEAK): 250 mw 

TOTAL GAP FLUX: 9,000 

AIR GAP FLUX DENSITY: 6,000 

RAFFLE OPENING: 2" round 

MOUNTING HOLE CENTRES: - 

MAXIMUM DEPTH: I" 


SPECIFICATION 

RESONANCE: 

rfspdnsf 

VOICE COIL IMPEDANCE: 

POWER HANDLING ABILITY (PEAK): 
TOTAL GAP FLUX: 

AIR GAP FLUX DENSITY: 

RAFFLE OPENING: 

MOUNTING HOLE CENTRES: - 
MAXIMUM DEPTH: 


350 cvcles 
300-4,000 
S ohm 
300 mw 
10,000 
7,000 
2" round 
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SELEX ADEPT 

make 

fine nameplates 
fine products 


Victa dependability remains constant year in, year out. Victa styling is another feature 
reflecting the company’s pride in its products. Particularly is this expressed in the “Corvette 2” 
nameplate. Selex-Adept produced it in gleaming silver anodised aluminium foil printed in 
orange and black. It is self adhesive for quick production line application and to permanently 
bond to metal. For any type of metal nameplate — heavy or light—leading manufacturers 
like Victa rely on Selex-Adept. 



SELEX DECAL PTY. LTD. 

(in association with Adept Nameplates Pty. Ltd.) 


Melbourne: 61 3211. 
Sydney: 43 0221. 

Agents all other States. 


SD.246 
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STANDARD "AUDIO" OSCILLOSCOPE 


In this article, we describe the construction 
of a 3-inch oscilloscope, designed 
primarily for audio and other limited 
frequency applications and for general use 
around the "Ham" shack. Avoiding 
the complications and cost of our earlier 
3-inch wide-band oscilloscope, it should 
also make an excellent tuitional project for 
construction and use by radio club members. 

By Keith Woodward 

r PHE gentleman who coined the phrase 
A “seeing is believing” could not have 
coined one more appropriate to the 
cathode-ray oscilloscope—or “CRO.” 

Frequently, in connection with elec¬ 
tronic circuits, observation suggests the 
presence of signals or other voltage 
phenomena, though their exact nature 
may not be too clear. In most cases, an 



vary from relatively simple designs, with 
restricted frequency range, to instru¬ 
ments with bandwidths from DC to 
10MC or more. While extensive facili¬ 
ties are extremely useful in laboratories 


and other specialised fields, the simpler ray oscillocope can make a very sensi- 
forms of cathode-ray oscilloscope can tive null indicator. In TV receivers it 
perform most of the tasks required in may be used in alignment procedures, as 
the classroom, the home workshop and well as checking the audio section. 
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In connection with audio amplifiers, 
oscilloscopes are commonly used to 
evaluate frequency response, observe 
overload distortion and any tendency to 
supersonic oscillation, and to display the 


oscilloscope can exhibit the signal or r j pp | e on t h e HT line or the presence of 
voltage visually, allowing it to be ex- hum m t fo e output, 
amined and evaluated with a minimum other “audio” applications include the 
of ambiguity. . use of Lissajous figures for frequency 

Seeing is, indeed, believing! comparison and use of the instrument as 

The uses which a CRO can be put to a high impedance AC voltmeter. A CRO 
are legion, depending on the functional will also very usefully display the ampli- 
design of the instrument. Oscilloscopes tude and waveform of the high fre¬ 


quency bias signal in tape recorders. 

The use of a modest oscilloscope is 
not limited to audio amplifiers but ex¬ 
tends to many other applications. In 
using a Wheatstone bridge, a cathode- 


the “Ham” shack. 


If provision is made for access to the 


oscilloscope deflection plates, further ap¬ 
plications are possible in the field pf 
transmitting monitoring. 

Thus, while most of us would like to 
own an oscilloscope with elaborate fea¬ 
tures and specifications, a much simpler 
—and cheaper—instrument is not to be 
despised. This is the very reason why 
the present one has been featured, taking 
the place of older designs which, in most 
cases, depend on components no longer 
available or necessary. 

When building an oscilloscope U}e 
classic question crops up as to whether 
a cathode-ray tube of the “surplus” 
variety should be used. Due considera¬ 
tion was given to this point and Tor 
various reasons, including availability, 
age and size, it was decided that the 
best approach was to use a new cathode- 


All controls on the 
front panel of the 
oscilloscope ore 
well spaced to 
permit adjustment 
without fumbling. 
The terminals 
used allow banana 
plugs or spade 
lugs to be utilised 
on test leads . 


The pre-set astig¬ 
matism control 
may be seen on 
the rear of the 
chassis in this 
photograph. Note 
that the deflector 
plate leads are 
not incorporated 
in the laced form 
leading to the 
CRT socket. 
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WITH NEW IMPROVED EFFICIENCY FOR 

OUTSTANDING HI-FI...AT LOW COST! 


"Better than ever." That's really saying something for the 
New C8MX because its predecessor, the 8MX, easily met 
the requirements for hi-fi reproduction. 

Nevertheless it's true. Now fitted with a powerful Ferrite 
magnet the New C8MX has even better transient response, 
is acoustically more efficient and can handle more power 
than the 8MX. 

The use of the Ferrite magnet, coupled with refinements 


to the diaphragm unit, have given the New C8MX even 
better Transient Response, Acoustic Efficiency and Power¬ 
handling Capacity — *,t j s now rated at 16 Watts Peak — 
than the 8MX. 

With these features and a frequency response of 
40-12,000 c.p.s. r 6db. the C8MX represents the best 
possible approach to high-fidelity reproduction. 


R O L A 


P 


PECIAL TRODUCTS PTY. LTD. 


THE BOULEVARD, RICHMOND, VICTORIA. 42 3921. N.S.W.: CALTEX HOUSE, KENT STREET, SYDNEY. 27 6147. 
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AUDIO OSCILLOSCOPE 



* 6BX6 HEATER 


ray tube. The instrument has therefore 
been designed with the characteristics of 
a particular tube in mind; it is not suit¬ 
able for use with “surplus” tubes, requir¬ 
ing higher supply and signal drive volt¬ 
ages and, in most eases, a different 
physical layout. 

Our selection was a DG7-32/01 
cathode-ray tube, which has the immedi¬ 
ate advantage of small physical dimen¬ 
sions. These dimensions allow the use 
of our standard instrument case, 13 x 
8x7 inches, which is not unduly expen¬ 
sive as metalwork goes. If the instru¬ 
ment is to be used at more than one 
location, a suitable handle from the local 
hardware store makes it into a readily 
portable instrument. 

As the power supply is an integral 
part of the design and in close proxi¬ 
mity to the CRT, the correct power 
transformer must be chosen. The power 
transformer used in our prototype is a 
“low radiation” type, as used in tape re¬ 
corders, fitted with an external copper 
band to reduce the external magnetic 
field. 

A second transformer to operate the 
heater, of the CR tube which runs at 
about 300 volts below chassis potential. 
Being small and mounted well away 
from the tube, a normal 6.3V filament 
transformer was used. 

Because of the relatively high cost of 
a commercial mu-metal shield for the 
CRT we also laid out our chassis for 
minimum coupling between the CRT and 
the two transformers, in the hope that 
no shield would be required. However, 
a small trace of magnetic field inter¬ 
ference was present evidenced by a slight 
modulation of the trace. As the effect 
was so small, it was reasoned that a 
simple shield of tin-plate might suffice 
to clear the trouble. This proved to be 
the case and the tin-plate shield, as pic- 
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We have endeavoured to keep the above circuit simple without prejudicing 
the performance. The typical voltage readings shown were made with a 
VTVM and would vary it taken with a multimeter of lower sensitivity . 


PARTS 


1 Instrument case, 13x8x7 inches 
complete with front panel and 
chassis. 

1 Power transformer, low radiation 
type, 240VAC primary to 110V at 
80mA DC and 6.3V at 2.4A. 

1 Heater transformer, 6.3V at 1A. 

1 12H, 50mA filter choke. 

4 9-pin ceramic valve sockets with 
shields. 

1 2-pole, 5-position wafer switch. 

9 Screw/banana plug terminals, 7 
red and 2 black. 

1 Shielded input connector and plug. 

7 Knobs, approx. 15/16in diameter, 

with position line. 

2 Knobs, approx. |in diameter, with 
position line. 

1 Set cathode-ray tube mountings 
including hood. 

1 Green graticule for cathode-ray 
tube (optional). 

3 2-lug tagstrips. * 

5 3-lug tagstrips. 

5 4-lug tagstrips. 

1 6-lug tagstrips. 

4 7-lug tagstrips. 

1 3-section double connector for 
power cord. 

1 length 3-core power flex. 

1 NE-2 neon. 

VALVES AND DIODES 

2 6BX6 valves. 

2 12AU7A valves. 

1 DG7-32/01 cathode ray tube com¬ 
plete with socket. 

4 IN3194 diodes or equivalents. 


RESISTORS 

(i-watt unless otherwise specified) 
3 IK. 

2 1.5K 
1 4.7K 

1 6.8K (see text) 

1 10K (see text) 

1 22K 1W 2 150K 1W 

5 33K 2 220K 

2 47K 2 470K 

1 68K 1 560K 

3 TOOK 4 2.2M 

4 50K linear potentiometers 
1 100K linear potentiometer 
4 1M linear potentiometer 

CAPACITORS 

1 22pF ceramic NPO 400VW. 

1 68pF 400VW plastic. 

1 82pF 400VW plastic. 

2 220 pF 400VW plastic. 

2 lOOpF 400VW plastic. 

1 .0047uF 400VW plastic. 

4 .01 uF 400VW plastic. 

1 0.47uF 400VW plastic. 

12 .luF 400VW plastic. 

3 .22uF 400VW plastic. 

2 16uF 350VW pigtail electrolytics. 
1 16uF 500VW pigtail electrolytic. 

1 24uF 350VW pigtail electrolytic. 

1 50uF 350VW pigtail electrolytic. 

2 IOOuF 200VW insulated upright 
mounted electrolytics. 

1 5-55pF trimmer. 

MISCELLANEOUS 

Screws, nuts, solder lugs, hook-up 
wire, tinned copper wire, shielded 
wire, solder, etc. 
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WARBURTON FRANKI 


STAR 

BARGAINS 

KINGSLEY STEREOGRAMS 

Well known Australian make 



Works from either A.C. Mains or Internal Batteries. 
Fully Transistorised. Completely Portable — Folds 
into Compact Unit for Carrying. Speakers may be 
separated from Main Unit—Leads supplied. While 
they last. 

£47/10 ($95) inc. freight. 

Famous PIONEER 
AMPLIFIER No. 500 
and GARRARD 

TRANSCRIPTION 
TURNTABLE No. 4HF 

Details of Amplifier: 

R.M.S. Output — 25 
Watts per Channel. 

Freq. Resp. — ± 1 
DB 5.C.S. to 100 
K.C.S. at 1 Watt 
Level. Harmonic Distortion—Less than 1% at Rated 
Output. Size-~15.il/32in x 5.29/32in x 13.19/32in. 
Weight—28.71b. 7 Inputs with Sensitivity from 3 

M.V. to 200 M.V. 1 . Magnetic Pickup. 2. Crystal 
Pickup. 3. Tape Head. 4. Microphone. 5. Tuner. 
6. Auxiliary. 7. Tape Record and Playback. Details 
of Turntable: 4 Speeds—16.2/3. 33.1/3, 45 or 78 
R.P.M. 12in Diameter Turntable. Will accept up 
to 16in Records. 

SPECIAL PRICE Amplifier and Turntable 

£105 ($210) Freight Forward 
(Includes Ronette Crystal Turnover Stereo. Cartridge 
with Diamond Stereo/L.P. Stylus and Sapphire Std. 
Stylus.) Other types of Cartridge may be supplied 
if required. 




• SIGNAL GENERATORS 

FAMOUS LEADER 
ISG-11 

£15 or $30 

inc. pack and post. 

The LEADER LSG- 
11 is a general pur¬ 
pose signal genera¬ 
tor having features 
which make it most 
useful in testing, 
checking and experimenting with radio and audio 
frequency circuits. Calibration accuracy is ± t% 
below 30MC and ± 3% to 390MC. This feature 
permits easy alignment and checking of tuned cir¬ 
cuits, IF amplifiers, etc. 

Wide frequency range: 120 Kc to 390 Me, Stable 
Colpitts oscillator with buffer stage. Two audio 
modulation frequencies. Provision for quartz crys¬ 
tal. Clear scales for frequency calibration. Compact 
and rugged construction. Attractive heavy steel 
cabinet. 

SPECIFICATIONS: 

Frequency Range 120 Kc—130 Me on fundamentals 
Calibrated 

Harmonics 120-390 Me 

R.F. Output 0-100,000 uV, adjustable (120 Kc- 
38Mc) 

Modulation 400 and 1,000 cps, A.F. Output 
Frequencies adjustable. 

Crystal Oscillator 1 Me to 15 Me. 

Tube Complement 1-12BH7 1-6AR5. 

Accessory 1-75 ohm Cable. 

Power Supply AC 50/60 cps; 100V, 115V or 230V 
as specified: 13VA approx. 

Size and Weight 27.5 x 19 x 11.5 cm; 2.75 kg 
(6.1 lb) (lOlin x 7£in x 4£in). 

• CRYSTAL DIODE RADIOS 

Models PT 8 and Bl. Supplied boxed with earphone 
and aerial wire. 

25/6 or $2.55 Post Free. 


POCKET 
RADIOS 

2 TRANSISTOR 

R e a s o nable 
Volume in 
good locations. Ideal Bedside 
Companion. Supplied in 
box with Plastic Carrying 
Case, Earpiece, Metal Ex¬ 
panding Aerial and Battery. 

£6/19/6 ($13.95) 

Post free. 




TRANSISTOR 

Good 
Volume 
Anywhere. 

Supplied in Box with 
plastic carrying case, 
earpiece and battery. 

£ 10 / 10 /- 

($ 21 ) 

Post free. 


$ 0 / 

WAI 

, • . f 

RBI 

IRTC 

IN F 

RANKI 


220 PARK ST., STH. MELB., VIC. ■ ■ 69-0151 

• Please include postage and freight with all orders. * TRADE ALSO SUPPLIED. 
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tured, cleared all trace of interference 
from the screen. 

For an oscilloscope of this nature it is 
generally considered desirable that the 
vertical amplifier have a frequency re¬ 
sponse flat to at least 100KC. To 
achieve this figure with simple circuitry 
there are several design points which 
must be carefully watched and these are 
outlined later in the text. In fact we 
did rather better than the target figure. 

In the circuit chosen both the vertical 
and horizontal amplifiers incorporate a 
“long-tailed pair” phase inverter to pro¬ 
vide push-pull deflection of the cathode- 
ray beam. The use of push-pull rather 
than single-ended deflection results in 
improved linearity. 

The timebase oscillator uses a 6BX6 
valve in a transitron oscillator configura- 
ation. 

To keep the types of valves used to a 
minimum, a 6BX6 valve was also utilised 
in the vertical pre-amplifier stage. Thus 
we have a total of four valves, two type 
6BX6 and two type 12AU7A, plus the 
DG7-32/01 CRT. 

By using a system of terminals and 
links on the front panel of the oscillo¬ 
scope a number of facilities become 
available. The horizontal amplifier may 
be fed from an external source or linked 
to the output of the timebase. This also 
means that the timebase output is avail¬ 
able for use in external circuits. Pro¬ 
vision is also made to feed an external 
sync, pulse to the timebase and a termi¬ 
nal is provided for this purpose. Nor¬ 
mally this terminal is linked to the 
internal sync, output terminal adjacent 
to it. 

As the flyback trace on an oscilloscope 
is normally only a nuisance, steps are 
taken to suppress it. In this circuit a 
negative-going voltage, on the flyback 
period, is taken from the oscillator and 
applied to the grid of the CRT. This 
signal lowers the brightness of the CRT, 


effectively blanking out the flyback 
trace. The flyback blanking circuit is 
also routed via two linked terminals on 
the front panel. Removing the link 
allows an external signal to be applied 
for modulating the brightness of the 
trace. 

This facility is normally referred to as 
the “Z axis.” While on this point, the 
horizontal deflection 
of a CRT is referred 
to as the “X axis” 
and the vertical de¬ 
flection as the “Y 
axis.” 

Being able to 
modulate the grid of 
the CRT is a handy 
feature when used 
in conjunction with 
a sweep oscillator. 

If an alternating vol¬ 
tage is applied to the 
CRT grid during 
each half cycle of 
the control voltage. 


The high tension filter choke is locd- 
ted in the top left hand corner in 
this view while immediately below 
it is the CRT filament transformer. 
The silicon rectifiers are mounted on 
two tagstrips adjacent to the filter 
choke. The NE-2 neon used in the 
calibrate circuit is mounted adjacent 
to the filament transformer. 


This diagram 

shows most of the 
detail necessary 
tor wiring the 
power supply and 
"calibrate" com¬ 
ponents. Also 
shown are the con¬ 
nections to the 
sync. terminals. 
The tagstrip 
shown in conjunc¬ 
tion with the 
16uF 500VW cap¬ 
acitor is the one 
associated with 
the sweep oscil¬ 
lator. 


TO VERT. AMP.Z 


TO SYNCH 
AMPLITUDE 
POT. 


CRT 

HEATER- 


500V 


350V 


350V 


CHOKE 


2x IN3194 
— OA210 


EARTH 
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21 H EW OUTPUT 

^ TRANSFORMERS 

rrom 

^fefgusonE 

PRESENTING A COMPLETELY REVISED RANGE OF 
MEDIUM FIDELITY OUTPUT TRANSFORMERS 

FEATURING 

• Extended freq. range 

40-30,000 cps ± 2 db. 

• Vacuum impregnation. 

• Reduced physical size, 
greater flexibility. 

• Individually packaged 
with full specifications. 


< ) Impedances in brackets indicate screen taps available. 



TYPE 

NOM. 

wahs 

PRIMARY 

IMPEDANCE 

OHMS. 

CIRCUIT 

APPLICA¬ 

TION 

SECONDARY 

IMPEDANCE 

OHMS 

OPM1A 

5 

7000,5000 

S.E. 

15,8,3.7,2 

OPM19A 

5 

7000,5000 

S.E. 

500,250,166.100 

OPM20A 

5 

10000,8000 

S.E. 

15,8,3.7,2 

OPM2A 

7 

10000 

P.P. 

15,8,3.7,2 

OPM15A 

10 

10000,7000,5000 

2500 

P.P. or 
S.E. 

3.7 

OPM3A 

10 

4000,2500 

S.E. 

15,8,3.7,2 

OPM4A 

10 

4000,2500 

S.E. 

500,250,166.100 

OPV116A 

10 

500 


15,8,3.7,2 

OPM5A 

15 

50003000 

P.P. 

15,8,3.7,2 

OPM6A 

15 

5000,3000 

P.P. 

500,250,166,100 

OPM7A 

15 

(10000),8000,7000 

P.P. 

15,8,3.7,2 

OPM8A 

15 

(100001.8000,7000 

P.P. 

500.250,166,100 

OPM17A 

15 

500 


15,8,3.7,2 

OPMIOA 

25 

8000,6600 

P.P. 

15,8,3.7,2 

OPM9A 

25 

8000,6600 

P.P. 

500,250,166,100 

OPM18A 

25 

500 


15,8,3.7,2 

OPM14A 

35 

8000,6600 

P.P. 

15,8,3.7,2 

OPM1IA 

35 

8000,6600 

P.P. 

500,250,166.100 

OPM13A 

55 

3500 

P.P. 

15,8,3.7,2 

OPM12A 

55 

3500 

P.P. 

500,250,166,100 

OPM21A 

100 

(4500) 

P.P. 

500,279,124,31 



MELBOURNE: A. H. Nicholls & Co., 22 Elizabeth St., 
East Bentleigh. 97-4252. 

ADELAIDE: W. T. Matthew, 95 Grenfell Street. 23-6292. 

BRISBANE: Keith Percy & Co. Pty. Ltd., Waterloo Street, 
Newstead. 2-1757. 

PERTH: Athol M. Hill, Durham House, 842 Hay Street 
21-7861. 

CANBERRA: Errol Nazer, 97 Barrier Street, Fyshwicic. 


FERGUSON 

TRANSFORMERS PTY. LTD. 

331 HIGH STREET, CHATSW00D, NSW 40-0261 



CATALOGUE 


Please send a Ferguson Catalogue to:- 

NAME . 

ADDRESS . 
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Above is a partial wiring diagram of the sweep oscillator 
vertical pre-amplifier, vertical amplifier and horizontal 
amplifier . Only the more important components and 

wiring runs are shown for clarity. The filament wiring, 
not shown, should be run in twisted lead. 

the spot will be made brighter or fain¬ 
ter. as the case may be. Used in this 
way the brightness modulation can in¬ 
dicate a time sense or difference and 
may operate to suppress an unnecessary 
or confusing portion of the trace. 

When constructing any oscilloscope 
one trouble which is likely to be en¬ 
countered is the horizontal timebase sig¬ 
nal radiating into the vertical amplifier. 

With the layout used in this oscilloscope 
two distinct precautions were required to 
prevent this happening. One, which will 
be apparent in the accompanying 
photographs, is the provision of a shield 
around the Vertical Gain control and 
associated components. The other pre¬ 
caution is the use of two .001 disc 
ceramics at the 6BX6 vertical pre¬ 
amplifier socket bypassing each filament 
pin to chassis. 

The shield can be folded from tinplate 
in the form of a 2-inch cube, but minus 
one side. The potentiometer can be 
mounted inside it and the components 
installed and pre-wired, including two 
lengths of shielded lead. The assembly 
can then be attached to the front panel 
by a second nut on the pot shaft. 

To secure maximum frequency re- 
sonse from the vertical amplifier, care 
must be taken with the layout of the 
associated components. The wiring dia¬ 
grams supplied show most of the rele¬ 
vant details. The wires to the CRT 
socket should be kept to a minimum 
length and the coupling capacitors from 
the 12AU7A plates should be suspended 
above the chassis, not touching the 
chassis. These simple steps are all 
aimed at minimising shunt capacitance. 

In this regard, also, the 470K resistor 
associated with the sync, circuit should 
be connected directly to the 12AU7A 
circuit and the other end routed via 
shielded cable, to the appropriate ter¬ 
minal. 

If an audio generator is available, with 
a flat frequency response output to above 
100KC, it may temporarily be fed to the 
grid, pin 2, of the 12AU7A and the 
frequency response of the amplifier 
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Y SHIFT 
50K LIN. 


X SHIFT 
50K UN. 



The wiring of the two shift controls is shown above. The wires to pins 6, 
7, 9 and 10 of the CRT socket should be kept short as possible to minimise 
any high frequency losses, due to capacitance to chassis. By suspending com¬ 
ponents on tagstrips underneath the cathode ray tube we were able to make 
ues of space which normally would be wasted. 


BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 5.SMC TV Sweep Generator Crystals. 

£3/12/6 plus 121 p.c. safes tax. 

100 KCS ond 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 P«r cent soles tax 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 12, per cent sales tax. 

Amateur — from £3/-/- each plus 121 P«* cent tales tax 
Regrinds 37/6 each. 

Crystals for Taxi and Oush fire Sets also Available. 

We would be very happy to advise and quote. 




Representatives Aust. and New Zealand — Messrs. Carrel & Carrel , Box 2102 , Auckland 

Messrs Lawrence and Hanson 
Electrical (Vic.) Pty. Ltd., 

Messrs. United Radio Distribu- 56 Collins St., HOBART and 
tors Pty. Ltd., 2? St. John St., LAUNCESTON 

175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Federal and State Government Departments." 


Mossrs Atkins (W.A.) Ltd., 
894 Hay St., PERTH. 

Messrs. A. E. Harrold Pty. Ltd. 
123-125 Charlotte St., 
BRISBANE 


BRIGHT STAR RADIO 

46 Eostgote St., Oakleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 
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TELECOMPONENTS 



A DIVISION OF FERRIS INDUSTRIES LTD. 




Telecomponents Replacement Paris not only claim 
advanced design but spell it out like this: 

RESEARCH • KNOW-HOW • EQUIPMENT 
PRODUCTION AND QUALITY CONTROL 


combine to give you better Products in 
service with less re-calls 
and longer shelf life. 

Specify • Ask Fop • insist On 


TELECOMPONENTS 
REPLACEMENT 
PARTS 


We Guarantee Them. 
Obtain them from 
Leading Wholesalers 
Everywhere. 



Yamabishi 

volt sliders 


proved in the 
Australian market 
over several years 

ranges 1 to 100 amps 
single phase 

1 to 30 amps 
three phase 

standard (surface) and panel 
mounting types 

nominal 240 V (single phase 
input or per phase) 

nominal 0-260 V (single phase 
output or per phase) 


H. ROWE 

& Co. Pty. Ltd. 


HOBART SYDNEY ADELAIDE 
MELBOURNE BRISBANE PERTH 
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quite good enough for the applications 
envisaged. The time-base oscillator 
feeds into a long-tailed pair phase in¬ 
verter/amplifier which drives the hori¬ 
zontal deflection plates. As the fre¬ 
quency response is not quite so critical, 
at least for the sweep frequencies most 
used, we were able to use shielded lead 
on the 12AU7A plates to reduce the 
possibility of radiation into the vertical 
amplifiers. 

To provide suitable operating voltages 


A pattern for the CRT shield is given 
on our chassis blueprint but the general 
shape is as sketched. Made of tin-plate, 
the shield is reasonably easy to manu¬ 
facture. After the cone is cut out, it 
may be formed by working it around a 
smooth piece of pipe held firmly in a 
vyce. By gradually breaking the grain 
of the metal a crinkle-free cone may be 
formed. Tin the sections of the overlap 
joint before clamping it together with 
a small G-clamp. A hot soldering iron 



A simple diagram showing the construction of a tin-plate shield for the 
cathode-ray tube. Full details of this and other metalwork are given in the 
blueprint which is available through the query service . 


checked. Should the generator have low 
impedance output, generally the case, a 
series resistor of approximately 47K 
should be inserted between the genera¬ 
tor output and the grid for this test, to 
simulate the source impedance from 
which it will ultimately be fed. In our 
prototype response extended from 18cps 
(the lowest frequency we could measure) 
to 3dB down at 175KC. 

Passing to the vertical pre-amplifier 
circuit, it will be noted that an electro¬ 
lytic capacitor is used as a second bypass 
on the screen-grid. This improves the 
low frequency response of the amplifier 
while the .01 bypass capacitor takes care 
of the higher frequencies. Similarly the 
cathode is heavily bypassed by a lOOuF 
capacitor. Lower values of capacitance 
should not be used, otherwise the low 
frequency response will suffer. 

The relatively low value plate load 
specified for the 6BX6 serves to ensure 
a sustained high frequency response, 
though at the expense of gain at all other 
frequencies. This is the normal com¬ 
promise that must be made in such cir¬ 
cumstances. 

FREQUENCY RESPONSE 

At this stage, with the vertical gain 
control full on, the audio generator may 
be fed into the vertical input and the 
frequency response again checked over 
the complete system. The response 
should again read 3dB down at approxi¬ 
mately 175KC. 

Without the trimmer shown in the cir¬ 
cuit, it will be found that, as the gain 
control is turned down, the high fre¬ 
quency response will be adversely 
affected. 

The function of the trimmer is to 
compensate for this deficiency. To set 
the trimmer at its optimum value, the 
vertical gain control should be set at its 
electrical mid-scale. As this is a linear 
potentiometer this should coincide with 
the mechanical mid-scale. Now try vari¬ 
ous settings of the trimmer and for each 
setting sweep the audio generator up 
to 100KC. The setting which gives a 
flat response to this frequency is the cor¬ 
rect one. In our prototype we ended 
up with approximately 22pF In the 
trimmer. 

While conducting these frequency re¬ 
sponse measurements we removed the 
link on the TB Output/Hor, Input ter¬ 
minals. This leaves a vertical line on 
the oscilloscope screen which is easier 
to check than a swept pattern. 

The time-base oscillator has five 
switched positions giving a frequency 
range from a few cycles per second to 
approximately 50KC. It has been indi¬ 
cated both in the circuit and the wiring 
diagrams which leads from this oscil¬ 
lator are wired in low-capacitance shield¬ 
ed cable. This precaution is necessary 
to stop radiation into the vertical ampli¬ 
fiers. We found that the oscillator syn¬ 
chronised quite well with the signal 
available from the 12AU7A plate. 

An earlier attempt to take the syn¬ 
chronising signal from the pre-amplifier 
plate was a failure, as the time-base fre¬ 
quency was fed into the vertical ampli¬ 
fier in sufficient quantity to be quite 
noticeable in vertical deflection on the 
screen. However, this quantity of time- 
base signal has no effect when connected 
directly into the deflection plate circuits. 

While the linearity of the time-base 
could no doubt be improved by the 
use of a cathode follower feed-back sys¬ 
tem, the linearity of our oscillator was 
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for the cathode-ray tube, two rectifying 
systems are used from the power trans¬ 
former. The first is a standard voltage 
doubler system, producing a positive 
high tension voltage for the amplifiers 
and time-base, as well as for the de¬ 
flector plates and screen of the CRT. 
The second voltage doubler rectifier, 
capacitance coupled to the secondary of 
the power transformer, has a negative 
output and is used to feed the cathode, 
control grid and plates one and three of 
the CRT. 

Spot focusing will tend to vary over 
the cathode-ray tube screen if the final 
accelerating electrode or “anode” is not 
at a potential equal to the average 
potential of the deflection plates. This 
effect is termed “astigmatism,” as the 
defoeusing effect resembles that experi¬ 
enced by people with astigmatic vision. 

To allow astigmatism to be minimised, 
the final anode voltage is supplied by a 
pre-set potentiometer connected between 
the positive high tension line and the 
chassis. This potentiometer is located on 
the rear apron of the chassis. The sett¬ 
ing will depend somewhat on the normal 
operating point of the brightness and 
focus controls. For normal operation, 
once the control has been set, it need 
not be altered. 

The maximum heater-to-cathode volt¬ 
age for the DG7-32/01 is quoted as 125 
volts. This meant that we could not 
use the same heater supply as used for 
the amplifiers and time-base, since this 
heater supply is returned to ground. To 
overcome the problem, a separate heater 
supply is used and the cathode is con¬ 
nected to one side of this supply. 

When fitting the coaxial-type con¬ 
nector for the vertical amplifier input, 
take care to insulate it from the front 
panel. The shielded lead from the 
connector is earthed at the vertical 
gain control. At this point the gain 
control and shielding box are also 
earthed to the panel. We found that 
this arrangement gave the least trouble 
from ground loops in the input cir¬ 
cuitry. 


may then be applied to run the solder 
together and make a permanent joint. 

The cylindrical section of the shield 
is similarly fashioned and butt-jointed 
to the conical section. The completed 
shield should be a snug fit over the CRT, 
leaving a. portion of about 5/16 inch 
from the face of the CRT free from 
shielding. A coat of enamel will help 
protect the shield from rust. 

If it is preferred, the manufacturer of 
the CRT (Mullard) is able to supply 
a mu-metal shield for this particular 
tube. However, while far more effec¬ 
tive as a shield, the commercial unit is 
not cheap. 

MOUNTING CRT 

When mounting the CRT on the 
chassis, a length of foam plastic packing 
should be wrapped around the face end 
to hold it securely in the mounting 
plate. 

A “U” shaped clamp on the neck of 
the CRT holds it firmly in place against 
the front mounting plate. Before tight¬ 
ening the “U” clamp the cathode ray 
tube should be oriented correctly using 
the horizontal sweep trace. 

While metalwork for this project 
will probably be available from some of 
our advertisers blueprints (2) will be 
available through our query service for 
those who like to “roll their own.” 

The “Calibrate” terminal used on the 
oscilloscope supplies a clipped (square) 
wave of 1 volt peak-to-peak. It is 
necessary to vary the value of the re¬ 
sistance from the “Calibrate” terminal to 
ground to achieve the correct output. 
This may be done by checking the out¬ 
put with an oscilloscope of known cali¬ 
bration. If an oscilloscope is not avail¬ 
able it can be checked with a VTVM. 
The VTVM should give a reading close 
to 0.49 volts RMS corresponding to IV 
P-P for the waveform concerned. 

We found on the prototype that a 
parallel combination of lOK and 6.8K 
gave the correct output, but this may 
vary from oscilloscope to oscilloscope. 

O 
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ZEPHYR PRODUCTS PTY. LTD. 

58 HIGH STREET, GLEN IRIS, S. E. 6, VICTORIA 


MANUFACTURERS OF RADIO & ELECTRICAL EQUIPMENT & COMPONENTS 


PRECISION ELECTROACOUSTIC EQUIPMENT 

o TRUMPETS 


300 Low frequency cut-off 220 Hi 

Sound distribution 90° 

Air column length. 550 mms. 

Maximum diameter 315 mms, 

Maximum length 365 mms. 

Weight 1,500 kgs. 

Power rating 18 watts 


Watts peak 35 watts 

Voice coil impedance 16 ohms 

Frequency response 120-7.000 Hi 
Maximum diameter 82 mms. 
Maximum height 68 mms. 

Weight 1020 grs 

Complete with accessories for 
application for lint transformer. 


350 Hi 
90° 
510 mms. 
225 mms. 
275 mms. 
1,100 kgs. 


Power rating 12 watts 

Watts peak 25 watts 

Voice coil impedance 16 ohms 

Frequency response 150-6.500 Hi 

Maximum diameter 82 mms. 

Maximum height 60 mms. 

Weight 790 grs. 

Complete with accessories for applica¬ 
tion of line transformer. 


H 800/s 


Low frequency cut-off 85 Hi 


Sound distribution 65° 

Air column length I740mms. 
Maximum diameter 825 mms. 
Maximum length 920 mms. 

Weight 16 kgs. 

Power rating 25 watts 

Watts peak 45 watts 


Voice coil impedance 16 ohms 


Frequency response 

80-l2.000Hx 

Equalized compression system 
Maximum diameter 88 mms. 

Maximum height 70 mms. 

Weight 1200 grs. 

Complete with accessories for 
application of line transformer. 

Price on application. 


Low frequency cut-off 
Sound distribution 
Air column length 
Maximum diameter 
Maximum length 
Weight 


H 210 
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The Serviceman 


? 


THE CUSTOMER IS ALWAYS RIGHT 

This well-born business slogan has served as a basis for dealer/ 
customer relations ever since man first began to sell produce in a market 
place, and there is undoubtedly something to be said for it. Neverthe¬ 
less, there are times when not only is the customer wrong, but he must 
be shown he is wrong if the serviceman is to retain his reputation. 
Such a situation calls for diplomacy of the highest order. 


T HE story I am about to relate is a 
typical case; one where the custo¬ 
mer was convinced he had been “done” 
and was determined to make the point, 
and where I was equally determined 
that I was going to vindicate myself at 
any cost. 

Frankly, I feel there is a limit to the 
amount of self-effacement in which a 
serviceman should indulge, particularly 
where his competence or integrity has 
been questioned. Certainly it may 
appear easier and more diplomatic to 
put right whatever is wrong, without 
argument and possibly without charge, 
on the basis that it is not worthwhile 
antagonising a good customer for the 
sake of the few shillings involved. 

But I wonder! 

Such a procedure amounts to a tacit 
admission of guilt. The customer is now 
quite SURE that you were wrong and 
that it was only his own astuteness 
which prevented him from being 
“taken.” Even if he continues as your 
customer, it will most likely be without 
any real confidence. And his friends 
will undoubtedly hear his version of 
the story. 

“If you have any dealing with So- 
and-So, watch him. He tried to put one 
over me until I tackled him about it. 
Then he just looked sheepish and did 
the job properly without another word. 
All right if it comes off, of course, 
but I was too smart for him.” 

And that is the kind of publicity we 
can all do without. All our “diplomacy” 
has done is keep a customer but lose 
his confidence; which could well mean 
losing several new customers as well. 

FACE UP TO IT 

It is far better, I feel, to face up 
to accusations fairly and squarely. If 
you have made an honest mistake, then 
admit it, and put right whatever is need¬ 
ed. But if the fault is not yours, then 
let this be just as clearly understood. 

As for the risk of antagonising the 
customer, this is a fear that I feel is 
very much overdone. For one thing, it 
is better to risk this kind of antagon¬ 
ism — which probably will be short 
lived if the customer knows in his own 
heart that you were right than the 
previous kind where the customer is 
sure HE is right. 

In any case, convincing a customer 
that he has made a mistake — almost 
certainly an honest one — need not 
necessarily antagonise him. In fact, this 
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is real “diplomacy”; the ability to con¬ 
vince the customer that you are right, 
that he made a mistake, but that the 
mistake is an understandable one. Ex¬ 
plain how it happened if possible, thus 
leaving him an “out” whereby he can 
withdraw without too much loss of dig¬ 
nity. 

In this case the customer was a val¬ 
ued one of long standing. I had helped 
install their TV set — the subject of 
the present discussion — over five years 
ago, had serviced it ever since, and had 
benefited from a number of other trans¬ 
actions from the same household. And, 
while all my dealings with them 
had been on a strictly business basis, 
it was inevitable that I had come to 
know them pretty well. Certainly I 
valued them as customers; but I valued 
their respect of my ability and integrity 
just as much. 

SUSPICIOUS TYPE 

On the other hand, I had always 
had the feeling that the man of the 
family never really trusted me or, at 
any rate, that he distrusted servicemen 
in general. Perhaps I couldn’t blame him 
for that, but I did feel that he should 
treat me, or any other servicemen, on 
our merits. 

The circumstances which led to the 
final showdown started in October of 
last year — the date is important 
when he complained that the TV pic¬ 
ture was getting weaker. Apparently it 
had reached a stage where it could no 
longer be used during the day and only 
in a dimly lit room at night. I packed a 
suitable replacement picture tube and 
went out to have a look at it. 

Sure, enough, the picture tube had 
“had it”; which wasn’t surprising in 
view of its age. Happily, the customer 
accepted the diagnosis quite philosophi¬ 
cally, expressed the view that it didn’t 
owe him much, and asked how much 
it would cost to fit a new one. When 
I told him he raised the point as to 
whether he should fit a new tube or 
trade in on a new set, adding that he 
did not want to incur any more expense 
at the moment than he had to. 

Since the set was still reasonably 
modern, and he obviously was inclined 
to keep it, I said I thought it would 
be quite worthwhile to fit a new tube. 
Apart from minor problems, the set 
should give many years more service. 

He quickly made up his mind to do 


this and I replaced the tube on the 
spot. At the same time I checked the 
set for any other obvious defects, 
touched up the height and linearity con¬ 
trols, and generally made sure that 
everything was working properly before 
I left. 

And that was the last I heard of 
the set until a few weeks ago. Then 
the owner called and complained that 
the set was not performing very well. 
When I tried to find out more precisely 
what was wrong, he was rather vague. 
He talked about a “weak” picture, 
“speckles” (snow) and black bars across 
the screen, then finally came to the point, 

“The truth is,” he said, “It’s never 
been any good since you put that new 
picture tube in. I was very disappointed 
with the whole transaction.” 

DELAYED COMPLAINT 

I must confess that this rocked me 
somewhat. I felt inclined to ask why, if 
he had been so dissatisfied, had he wait¬ 
ed so long to complain about it. But 
there was no point in starting an argu¬ 
ment at this stage, so I simply replied 
that I was very sorry to hear it and 
that I would try to get out and have 
a look at the set that evening. 

When I arrived he greeted me quite 
cordially, and apologised for keeping me 
out so late, while his wife offered me a 
cup of tea. Diplomatically, I accepted 
the latter, and this seemed to ease the 
tension a little. 

Nevertheless, when we came to look at 
the set, he was still quite adamant that 
it had never been any good since the 
new tube had been fitted. I said nothing, 
but simply switched the set on and 
waited for it to warm up. When it did, 

I had to admit that its performance was 
poor. Channel 2 was virtually non¬ 
existent, while Channels 7, 9 and 10 
were washed out and snowy. In addition, 

7 and 9 had a beautiful “windscreen 
wiper” effect. (Horizontal blanking bar 
from another channel drifting across the 
screen.) 

The weak, snowy signals suggested a 
tuner fault, probably a sick RF valve. 

I pulled the set out from the wall, 
intending to check this, when something 
caught my eye. I turned to the owner. 

“How long,” I asked, “Have you been 
running the set without an aerial?” 
“What?” he replied, with obvious incre¬ 
dulity. 

I pointed to the floor behind the set, 
where the feeder lay unterminated on 
the carpet. Both he and his wife stared 
at it in obvious surprise, looked at each 
other, then back at me. 

“Is that all that’s wrong with it?” the 
husband asked at last, probably because 
it was all he could think of to say. 

“No,” I replied, 4 Tt may not be all 
but it is one very good reason. Any 
idea how it happened?” 

The husband looked sheepish. 

“We sometimes pull the set out from 
the wall to make for more convenient 
seating. I suppose we must have pulled 
it too far.” » . , 

While we had been talking I had 
stripped the ends of the feeder and re¬ 
placed them under the chassis terminals. 

After resetting the brightness and con¬ 
trast controls, the set gave a near perfect 
picture. The only snag was the wind¬ 
screen wiper bar which was still evident. 
This was obviously due to channel 10, 
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MASTER ELECTRICS PTY. LTD 


A WHOLLY OWNED 
SUBSIDIARY OF 
■ MOTOR SPARES LTD. 



4 CHANNEL TRANSISTORISED 
MICROPHONE MIXER 

Four high-impedance inputs with in¬ 
dependent controls. High impedance 
output gain approx. 6QB. Operates 
from 9-volt Battery. Excellent for 
mixing speech with music, etc. 



£4/16/0 


ALIGNING TOOL SET 

In handy folding plastig case, 
to pocket size. 

£ 1 / 11/10 


Folds 



PORTABU STEREO RECORD PLAYERS 

3-speed 240-volt AC-operated in 
Wooden Case with Leatherette Cover. 
Brilliant tone. 

PRIC E . lYgnS. R.U.E. 



LINMARK SA-200 15 WATT 
STEREO AMPLIFIER 


Power output 15 watts 
Input and input sensitivity 


Frequency response 
Harmonic distortion 
Hum and noise 


Output impedance 
Tube complement 

Ac input 


7.5 watts per channel. 

Phono Magnetic 5MV. 

Phono X'tal 80MV. 

Tuner IOOMV. 

Tape 5 MV. 

Mic 5MV. 

Aux 5 MV. 

30—20KC ± 2 DB. 

Less than 3% (max. output). 
VR Max. 25 MV. 

VR Min. 4 MV. 

(8 ohm load). 

4, 8, 16 ohms. 

2 — 12AX7 1—6AQ8. 

2 — 6BQ5 1 — 6CA4. 
220V and 230V 50-60 cycles. 


£39/0/0 



LINMARK 44-500 35 WATT 
PUBLIC ADDRESS AMPLIFIER 



FOUR SPEAKER 
SOUND COLUMNS 

Imported and ex¬ 
cellent quality. Un¬ 
breakable plastic 
case. 24in high, 
5] in wide and 3:Jin 
deep. Impedance 
15 ohms. Max. 
power input 6 w. t. 

Price £11/19/6 


Power output . 
Input 


Frequency response 

Distortion 

Input sensitivity 

Hum and noise 
Output impedance 
lube complement 

AC input 


35 watts. 

MIC—1 dynamic. 

MIC—2 crystal or dynamic. 
AUX—crystal or ceramic, 
tape recorder, tuner. 
30-15,000 CPS ± 2 DB. 

3% at 30-watt output. 

MIC input 5 MV. 

AUX 300 M.V. 

54 DB 

8, 16, 250 ohms and 70V line. 
I — I2AX7. 1—6AV6. 

I—6AQ8. 4—6BQ5. 

230 volts 50-60 cycles. 


£45/19/0 


•>t7 l l l/AIEI I II STIIEET, >li:i l£«M H\F — Phone 30-0271 

iiramres rmunmum i Victoria ami riveriva 
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which had caused a lot of similar prob¬ 
lems in this area. 

The husband picked this point im¬ 
mediately, probably to cover up his 
embarrassment over the aerial. 

“It’s that bar that really bothers me,” 
he explained, “And that’s been there 
since you put the new tube in.” 

“Since last October?” I asked. 

“Yes,” he replied, and his wife backed 
him up. 

“Are you sure it hasn’t been only 
since last April?” I asked. But both were 
adamant that it had been there since 
last October. 

“In that case,” I replied, half jokingly, 
“I’m afraid there is nothing I can do 
about it.” 

Naturally, they both expressed surprise 
and wanted to know why. 

“Well,” I explained in mock serious¬ 
ness, “the only cause that I know of for 
that complaint is interference from chan¬ 
nel 10. But if it started last October it 
can’t be channel 10 because they didn’t 
start transmissions before April. There¬ 
fore it must be a completely new fault 
that I know nothing about.” 

Perhaps it was a brutal way to prove 
my point, and I might not have tried in 
other circumstances, but I had judged 
their reaction pretty accurately. The hus¬ 
band looked a bit sheepish and then 
grinned. 

“Well, perhaps you’re right,” he said, 
“Its hard to keep track of when these 
things happen. It just seems that the 
set’s been playing up for a long time.” 

I agreed that it was difficult to be sure 
about these things, and went on to 
explain that other customers were often 
confused in this manner. This last was 
aimed at taking some of the sting out of 
my victory. 

After that, the problem of the wind¬ 
screen wiper bars was something of an 
anti-climax. Some adjustment of the 
AGC control, plus a small pad in the 
aerial feeder cured it completely. For 
the first time in many months the set 
was delivering a first-class picture. 

We parted on the most cordial terms, 
and I am quite sure that l lost nothing 
by standing my ground and refusing to 
be browbeaten into taking the blame for 
something I hadn’t done. In fact, I sus¬ 
pect that I may actually have boosted his 
confidence in my integrity. 

Be that as it may, the story itself 
provides a classic example of how cus¬ 
tomer confusion, combined with natural 
suspicion, can lead to a serviceman being 
falsely accused of incompetence or mal¬ 
practice. 

The truth is, people DO lose track 
of when things happen, and it DOES 
seem (to them) that the set has been play¬ 
ing up for a long time. It needs only 
one more step in their imagination to 
link the present fault with the last service 
call aftd to assume that one is the cause 
of the other. Unfortunately, not all cases 
are as clear cut or as easy to prove as 
the one I have just described. 

While on the subject of public rela¬ 
tions , here is another story which in¬ 
volved personalities as well as technicali¬ 
ties. Fortunately, it wasn’t quite the 
serious situation portrayed in the 
previous story. 

Most servicemen, I suppose, have en¬ 
countered the job which has seriously 
embarrassed them and, to use an old 
phrase, “endangered a beautiful friend¬ 
ship.” 

In fact, this did involve a rather 
attractive member of the fair sex, a 
family acquaintance, who rang to inquire 




whether I could attend to a fault in the 
household radio. I couldn’t, as it hap¬ 
pened, because I was in the very act of 
packing for a few days’ holiday, begin¬ 
ning on the following morning. However, 
thinking little of it, I suggested that she 
ring a serviceman acquaintance who 
lived not far from her address. 

There the matter was forgotten until 


a few weeks later, when I received a 
phone call beginning “You know that 
set... ” 

It seemed that the friend had been 
duly rung, had made whatever repair was 
necessary at the time, since when ... “It 
has never gone properly. It whistles and 
squeals ... no, not all the time ... but 
often.” 

Would I please pick it up sometime 
and fix it? She had not the slightest in¬ 
tention of giving it back to “that chap 
you recommended!” 

Well, I picked the set up, as requested, 
with the intention of running it in the 
shop to give any intermittent troubles 
time to show up. In fact, nothing very 
definite did show. The octal valve socket 
pins seemed a bit sloppy and were 
tightened; a slightly noisy 6K8 was re¬ 
placed but it just played and played and 
played! 

Hopefully, I took it back, only to 
learn, later, that it was still as bad as 
ever. That just about put me in the same 
boat as my confrere. 

Again I picked the set up and again I 
let it run and run in the shop until one 
morning, on switching on, it failed to 
produce the anticipated sound. Turning 
up the volume control, and tuning, pro¬ 
duced a series of heterodynes; the set was 


Be Paid What You 
are REALLY WORTH! 


£ 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism — Short Storias 

Writing for Radio A TV 

Intarior Decorating 

Etiquette A Entertaining 

Textiles 

Photography 

Mathematics 

General Education 

Drassmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Surveying A Mapping 

ILLUSTRATING 

Still Life—Landscape 
Caricature A Cartoons 
Oil l Water Colour. 
Fashion Drawing 
Showcards A Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typ 


typing 


Retail Management 
Commercial Managem’t 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 

Architecture 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate A Quantities 
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INDUSTRIAL 

All Mechanical Eng. 
Fitting A Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 


Auto Mechanics 
Civil Engineer 
Production Managem't 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales l Marketing. 
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Intermediate Certificate 
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Police Entrance Exam 
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ADVERTISING 

Copy writ! no 
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The BELLING-LEE TA3 series of modular 
shielded enclosures has been designed in 
Australia specifically to meet all local 
needs in R.F. screening. Versatile modules 
allow construction of enclosures in any size 
with 100 db attenuation to 10,000 Mcs. 

Enclosures are supplied complete with R.F. 
filters. These are available in current 
ratings to 200 amps. Piped services of water, 
gas, etc., and air conditioning can be 
accommodated. Assembly requires simple 
hand tools and can be effected entirely from 
inside the enclosure. You will save time, 
money and man-power by seeing 
BELLING-LEE. Their world-wide experience is 
at your service. 

Get down to detail with 

BELLING & LEE (Australia) PTY. ltd. 

• Canterbury Road, Kilsyth, Victoria • 170 Burwood Road, Burwood, N.S.W. 

... mmmmmmmmmmm .—. ...—......—.—-- - ---. -. NP31 ■■ 


THE TA3 IS 
THE SHIELDED 
ENCLOSURE 
YOU MOST 
LIKELY NEED 
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as unstable as a 5-valve mantel set could i 
be. ' 

Peering in the back of the cabinet, I | 
tapped valves, pushed them harder into 
their sockets, earthed shields and so on, 
but without result. It kept right on oscil¬ 
lating and producing microphonic noises 
when tapped anywhere at all. 

Unfortunately, by the time I had re¬ 
moved the chassis from the cabinet and 
propped it up where I could get at the 
underside, everything was back to 
normal. All I could hope was that it 
would recur spontaneously or, if not, 
yield to the old tap-and-probe technique. 

But the trouble didn’t recur spontane¬ 
ously within the time that my patience 
held, so I resorted to tap-and-probe. 

Fortunately a round of tapping pro¬ 
duced a noisy, microphonic condition but 
so sensitive that it responded to tapping 
almost anywhere. But a patient series of 
lighter and still lighter taps with the end 
of a pencil revealed the fact that it in¬ 
volved two pieces of shielded braid, 
which crossed one another at right angles 
just near the volume control. 

But why? The two pieces of braid, 
although not soldered where they touch¬ 
ed, were each solidly earthed. I could see 
the earth points! 

But wait. One piece was earthed to a 
lug, which provided a return for a variety 
of other components around the IF 
stage. It was joined to nothing else. What 
if it wasn’t a good earth? 

A slight push told the rest of the story. 

It wasn’t a good earth. The lug was 
slightly loose beneath the nut which was 
supposed to lock it against the chassis. 
Presumably, this fact, together with a 
layer of paint and/or resin which had 
run down from the soldered joint, had 
produced the intermittent condition. 

With a sigh of relief, I tightened the 
nut, soldered the two pieces of braid to¬ 
gether and then ran a length of tinned 
copper to the nearest adjacent earth 
point. 

When will people wake up to the fact 
that a solitary lug, bolted against a 
metal chassis, isn't a safe earth? If it 
can’t be a soldered joint, then at least, 
all such lugs should be joined together 
with a run of tinned copper, to guard 
against any one of them behaving as this 
one did. 

Incidentally, the lady and I are still 
friends! 

SMOKING CRYSTAL 

And to finish off, here is an inter¬ 
esting letter from a reader, Mr P. H. R., 
of Lower Hutt, New Zealand. After say¬ 
ing some nice things about the Service¬ 
man stories, he goes on to describe a 
record player with a most unusual 
symptom. He suggests other readers 
might find it interesting. Here is the 
story. 

“A record player was brought in for 
servicing with the rather nondescript 
symptom—"It doesn't go." It was one 
of the more common types which uses 
a solid state power supply and a single 
triode/pentode valve (ECL82/6BM8) as 
both preamp and amplifier. 

“It seemed a simple enough job and 
the player was plugged into the mains 
and the volume control turned full on 
in case the fault could be a weak cart¬ 
ridge or something similar. 

“Imagine the surprise when, as the 
valves warmed up, the cartridge began 
to emit smoke. 4 Nonsense,' you will say, 

‘Who ever heard of a piezo crystal cart - 
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A NEW WORRY FOR SERVICEMEN? 


A new record changer called the DISCOMATIC was unveiled recently 
which may well make it possible for every home to have its own “ juke" box. 
Developed in Switzerland by Engineer Jean Foufounis, President of Gerinvex, 
S.A., the Discomatic excited the attention of the U.S. phonograph in¬ 
dustry when it was demonstrated in New York. The Discomatic record 
changer makes it possible to load 40 seven-inch records into a portable rack, 
press up to 80 buttons for the selection desired, and sit back and relax while 
listening to from four to eight hours of uninterrupted music. 

The secret is an ingenious record handling mechanism, precision-made, 
that is operated entirely by one small electric motor which runs at a constant 
speed all the time the machine is on. This mechanised, as opposed to electrical 
system activates the record selector controls, record pick-up and return, and 
supplies the power for spinning the records at either 33 1/3 or 45 r.p.m. The 
pick-up is coupled to a transistor amplifier and speaker, encased in a smartly 
designed case, and covered by a plexiglass dome that fits over the entire system 
for protection and carrying security. 

The Discomatic has been available for some months in Europe and is 
now on the U.S. market. The inventor, Mr Foufounis, designed the record 
changer for seven-inch records only, because of his belief in the need for a 
“freedom of choice" in recorded music. 


ridge smoking?' But be assured it really 
did smoke. 

‘After switching off in a hurry, a 
quick check with a meter solved the 
mystery. The culprit was a short be¬ 
tween plate and grid in the triode section. 
The fact that the volume control was full 
on only helped accelerate 'he damage. 

“A new valve and a new cartridge to 
replace the rather *cooked' one soon put 
the player back into order. 

“But it never pays to think you've 
seen everything." 

Well, thanks Mr P.H.R. for an inter¬ 
esting and amusing little story. I agree 
that there are probably few servicemen 
who have experienced anything quite 
like it. 

However, I feel that there is one 
minor point which should be clarified. 
Which of the two plates, pentode or 
triode, was involved in the short to the 
triode grid? Mr P.H.R.’s letter suggests 


that it was the triode, and this would 
be a natural assumption on the basis of 
probability. 

On the other hand, a rough sketch 
which accompanied the letter suggests 
it was the pentode plate, and further 
consideration tends to support this idea. 
The main reason is that the triode plate 
circuit would consist of a fairly high 
value resistor, typically 100K or 220K 
which would severely limit the current 
flow possible from this source. In view 
of the violent reaction within the cart¬ 
ridge, it seems unlikely that such a high 
resistance source could be responsible. 

But the pentode plate could deliver 
quite a wallop, and seems a much more 
likely culprit. True, a short between the 
triode grid and pentode plate is less 
likely, but it is not impossible if a scrap 
of conducting material was floating 
around inside the envelope. 

Which only makes the whole story 
more remarkable. O 

_ 49 















★ CONVOY " CASH-N-CARRY CUTS" ★ 


TAPE RECORDERS 


AKAI 

SONY 

AMPLIFIERS 

1700 

TC.135 

Star SA.30 

ST.l 

TC.802 

Peak 30/30 A7 

345 

TC.357/4 

Peak ST. 100 

Peak 707 

M8 

TC.200 

910 

707 

AIWA 706 

SPEAKERS 

Goodmans, AKAI 

44 S. 

And Others 

and Bookshelf 

EHRECORDER £11. 

Models. 


CONCERTONE '801' 


ASTRO SCIENCE CORPORA- 
>N OF CALIFORNIA — moist 
outstanding unit in Australia, with 
echo. 


By AS 
TION 


TAPES TURNTABLES 

Full range Dual—All Models. 
BASF 

“TEMPO” 3-SPEED MAINS 
RECORD PLAYERS £15/19/6. 


ELECOM—Walkie Talkie WT.IOOO 

Here is the finest industrial Walkie Talkie Unit available 
today, specially designed for long service and reliability. It 
has a special squelch circuit and high intensity radiation. 
Communications up to 15 miles under ideal conditions and 
plenty of power to punch through static and adverse condi¬ 
tions in shorter ranges. The unit is also available with a 
special plug-in adapter for the cigar lighter in motor vehicles; 
saves batteries. 

Also “Tokai” TC 911 Handpiece-type Walkie Talkie. Terrific 
Performer. 

THE NEW HI-FI AUDIO AND ELECTRONIC CENTRE 

449 KENT STREET, SYDNEY 

(NEAR TOWN HALL) PHONE 29-6475 

BEFORE YOU BUY— 

YOU'LL BE GLAD! 


Visit CONVOY 


THE FABOULOUS MERIT 
TAPE RECORDER (BATTERY) 

A high quality, twin-track, two-speed 
(H-32), capstan drive, fully portable 
Tape Recorder, 3.iin spools, 60 minutes’ 
recording, remote control, dynamic mike, 
piano keyboard controls, recording 
meter, best value ever. 

ONLY 26 GNS. 

WORTH £10 MORI 

★ OUR AUGUST SPECIAL ★ 

Famous Name Tape Recorders 

4-Track Stereo, Sound on Sound, Public 
Address, Satellite Speakers and Mikes. — Retail 

£150. CONVOY “CASH-»N-CARRY” PRICE— 

Akai M7 Demos and Mikes, with 2 Akai 
Speakers in enclosures (new), a superb system 
ready to go. New retail £287. Convoy Price 
only £179. 


VOLTAGE STABILIZATION VOLTAGE 
VOLTAGE STABILIZATION VOLTAGE 
VOLTAGE STABILIZATION 
VOLTAGE STABILIZATI 
VOLTAGE STABILIZATIO 


VOLTAST 


STABILIZATION TAGE STABILIZATION VOLTAGE STABILIZATION 
STABILIZATION TAGE STABILIZATION VOLTAGE STABILIZATION 
STABILIZATION VOLTAGE STABILIZATION 
TABILIZATION VOLTAGE STABILIZATION 
* TABILIZATION VOLTAGE STABILIZATION 

K 


era on it m non 

j IHDILH.H nun 


TRIMAX 


SERVQ.C0NTR0LLE0 "lINt YOU AGE STABIUZIR" TYRE SI 16. 


This unit gives stabilization against mains voltage 
variations without distortion of the output wave¬ 
form, and can accommodate input variations of 55 
to 60 volts on 50 to 60 c/s systems. Output voltage 
is adjustable over the range 215 to 245 volts for 
load currents up to 10 amperes, with ambient tem¬ 
peratures up to 50’ C., making the stabilizer suit¬ 
able for a wide variety of applications. Stability 
of voltage setting within 0.1%, Maximum drift ap¬ 
proximately 0.1% over 50 days, Response 0.25 second 
for small input variations and 18 volts per second 
for larger variations . . . Dimensions; 13VV' length, 
11" depth, 8" height ... . Weight: 48 lbs. 


CUT OUR COSTS AND WE CUT YOURS. CALL OR WRITE FOR OUR QUOTE ON 
CASH BUYS OF ANY ELECTRONIC EQUIPMENT. WE SPECIALISE IN MAIL 
ORDERS. ALL EQUIPMENT GUARANTEED. 


LM 36 


) L M ERICSSON CTJ- 
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A READER BUILT IT! 


Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 




POWER SUPPLY FOR EXPERIMENTERS 


T 


From Mr B. Currie, c/- B.S.L., 
Carrum Downs, Victoria, comes 
the following article describing 
a variable power supply. The 
supply is intended for experimental 
use end will deliver up to 80mA 
at a voltage variable between 
about 30 and 250V. It uses easily 
obtainable components, many of 
which may be in the traditional 
"junk-box." Mr Currie writes: 

'THIS article describes a fully vari¬ 
able power supply for powering ex¬ 
perimental projects, etc. It uses an ordi¬ 
nary full-wave valve rectifier and filter 
system, which is followed by a power 
triode valve (an 809 transmitting type, 
available from disposals) in series with 
the HT line. 

“The bias on this valve can be varied, 
by means of the potentiometer connect¬ 
ed between its plate and earth. The 
potentiometer acts as an output voltage 
control, since it varies the conductance of 
the valve and thereby the voltage drop 
across it. The action of the control is 
quite linear as the valve is virtually con¬ 
nected as a cathode follower. The output 
voltage can be reduced to about 30 volts 
for no output current. 

“I had considered using some source 
of negative voltage at the ‘earthy’ end 
of the voltage control to reduce the min¬ 
imum voltage to zero, but decided that 
this was not worth the trouble. For the 


100mA 



SWITCH POSITIONS 

1. OFF, H. T. SHORT 

2. FIL. ON 

3. H. T. ON 


IK 3W 


is quite flexible; almost any transformer, 
rectifier, filter, power valve and metering 
circuit could be used, provided current 
and voltage ratings for the various com¬ 
ponents are not exceeded. 

“In the original, the output was taken 
by means of a four-pin plug with a 
length of domestic three-core cable to the 
unit being powered. However, terminals 
could be used instead, and in that case 


it would not be necessary to ground one 
side of the filament supply as was done 
in the original. 

“A separate heater transformer was 
used in the original supply, as the 809 
filament used the heater winding on the 
main transformer. However, if a trans¬ 
former having an additional 6.3V wind¬ 
ing and sufficient power rating is avail¬ 
able, it could of course be used.” 
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S.S.M.C. MODEL TC-501 

5 Transistor portable tape recorder, com¬ 
plete with microphone, ear-plug, batteries, 
tape and reels. 


ONLY £11 /107- 




STEREO PLAYER UNIT 

MOTOR: 2-Pole induction. 

SPEAKER: 10cm Dia. X2. 

TURNTABLE: 16.8cm Dia. 
CARTRIDGE: Crystal turnover type with 
sapphire stylus. 

SPECIAL 24GNS 



MODEL SB-401 
PLASTIC CABINET 


Complete with 4in speaker. 

£3 


I “liu !»!. 

. '""1 


MODEL SB-461 
WOODEN CABINET 

Complete with 6x4 speaker. 

£3/15/- 



Hl SPARK TRANSISTOR 


IGNITION SYSTEMS 

12-TN 12 volt negative to earth 

€22/16/3. 12-1P 12 volt negative to 

earth €30/1/6. 



BABY TESTER 


Med el TE-130 Pocket tester, a midget 
type meter with a special wide scale 
surface. 

ONLY 57/6 



VERNIER DIALS 

70, 50, 36 m/m Small 23/6. Medium 
27/6. Large 39/ fc. 


• 4 



Private Rodio-TV listener with 
REMOTE VOLUME CONTROL 

Housed in compact plastic cabinet (size 
2 *in x 1 : fin x 1 3/16in), incorporating 
a speaker on-odf switch and built-in re¬ 
mote volume control for convenient 
listening. 

Simple to attach on any make TV, Radio, 
EM, Phonograph or Hi-Fi sets. Does not 
interfere with the normal operation of the 
set. Supplied with 20ft of cable and 
miniature earphone with plastic-covered 
wire ear-holder. Has built-in extra jack 
for additional person to listen. 

Net Price 42/- ea. 



Model DX-63, 

Type stand, 

Mounting screw 5/16 inch 
Sensitivity — 56db, 
Cartridge MD-3, 
Material zinc diecast, 
Cord 6ni, 

Dimensions 34 x 230 
85mm, 

Weight 650g, 
Built-in switch slide. 


Model DX-62, Type stand; 
Mounting screw 5/16 inch, 
Sensitivity — 55db, 
Cartridge MD-1, 
Material Zinc diecast. 
Cord 6m, 

Dimensions 136 x 52 x 75mm, 
Weight 460g, 

Built-in switch slide. 


£6/14/6 

each 


£7/10/6 

each 


GENERAL ACCESSORIES 


x 


Trade Enquiries Invited 


116-118 Clarence Street, Sydney, BX-4451 102 Northumberland Street, Liverpool, 

602-7570 

443 Concord Road, Rhodes. 73-0211 7 Pirie Street, Fyshwick, A.C.T. 90035 
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What are 


I 


On the other hand, the dry reed switch 
is finding particular application in cij^ 
cuits where currents and voltages are 
very low; too low to break down non¬ 
conducting films which may exist on 
normal relay contacts. The gold- 
plated reed switch is the most practic¬ 
able answer to this problem. Gold- 
plated contacts, sealed against the in¬ 
gress of moisture, oxygen and other film- 
producing agents, enable completely re¬ 
liable switching to be achieved over a 
life of several hundred million opera¬ 
tions. 

The contact rating of reed switches 
is limited to some extent by the low 
contact pressures available compared 

NTEREST in the magnetic reed plete bridging occurs. The narrowing with conventional switches. Reed spac- 
switch was first aroused by the tele- air gap decreases the reluctance of the mg, the type of gas and the gas pressure 
’s constant search for an magnetic circuit, tending to bring the determine the maximum voRage which 


DRY REED SWITCHES? 

One of the most intriguing pieces of electronic hardware to appear on 
the market in recent years is the dry reed switch or relay insert. Origin¬ 
ally designed for telephone exchange switching, it has quickly established 
itself as an extremely useful device in a wide range of industrial 
electronic applications. 


phone industry’s 


inexpensive, reliable crosspoint for tele- 
phone switching networks. However, 
it was soon apparent that it had a much 
wider field of application and is now 
finding acceptance in the engineering 
world on a very wide scale, 



operate and release levels closer together is usually of the order of 250 volts. The 
and the contact resistance becomes un- maximum load rating is normally about 
s t a bl e< 15 watts. Higher ratings are achieved in 

The frequency of operation also has some cases by using special contact 
a bearing on the life of the switch, materials and by increasing the air gapj; 
since it has rather poor thermal con- Another feature of reed switches is 
Electrically, the dry reed relay offers ducting ability. Some switches contain their high switching speeds. Closure 
nothing new; it is simply a pair of con- several atmospheres of hydrogen to im- times of less than 0.5 milliseconds are 
tacts which can be opened or closed in prove heat dissipation. possible, with 2 milliseconds typical. Re| 

response to a magnetic field and, in this Typical life expectance is of the order lease times are normally from 0.5 milli-; 
respect, would appear to be little dif- of 10 8 (100,000,000) operations when seconds to 2 milliseconds. Closure times 
ferent from the conventional mechanical the current is limited to the “Long Life can be decreased by increasing the mag*- 
relay which has been standard since the Rating” issued by the manufacturer, netomotive force; however, contac| 
early days of telegraphy. This would range 

Mechanically, however, it has many from 100mA for 
unique features. the smaller sizes to 

One of the most attractive is its com- 250mA for the 
plete simplicity. Two slender canti- larger ones. How- 
levers of magnetically soft material are ever, the larger 
fused into the ends of a glass tube. The ones can be operat- 
extreme ends of the reeds align and over ed at up to 1 amp 
lap, separated by an airgap of about with some reduc- 
.01 in. When the assembly is placed tion in life expect¬ 
in a magnetic field, the ferromagnetic ancy which, how- 
reeds become part of the magnetic cir- ever, would be per- 
cuit and the overlapping ends of the fectly acceptable in 
reeds assume opposite polarities. If many applications, 
there is sufficient flux, the stiffness of 
the reeds is overcome and they flex and 
touch. The reed tips are plated with 
precious metal contact material and a 
switch action is obtained. 

The sizes of the units vary, but one 
of the larger ones has a glass tube dia¬ 
meter of .217in and a length of 2in. 

Overall length, including leads, is 2.75in. 

By comparison, one of the smaller units 
is only .15in diameter, .8in long (glass) 
and 1.45in overall. 

To minimise the adverse effects of 
arcing, due to oxidation, the tube is 
either evacuated or filled with an inert 
gas. The choice between these two, and 
the type of gas if one is used, depends 
on the intended application, particularly 
where extreme conditions are envisaged. 

The result is a sensitive, magnetically 
operable pair of contacts, which are 
completely sealed against contamina¬ 
tion; the oxygen of the atmosphere, dust, 
magnetic particles, industrial fumes, salt 
atmosphere, etc. The magnetic field to 
operate them may be provided by either 
an electromagnet (a coil wound around 
the glass tube) or a permanent magnet 
brought into close proximity. 

When correctly used, the reed switch 
has a very long life. The actual life 
is primarily dependent on the load to 
be carried and interrupted. As load 
currents are increased, the reeds are 
subject to the erosion of materials ex¬ 
perienced with conventional contacts. 

This causes loose particles of material 
to build up in the air-gap until a com¬ 
plete bridge is formed. 

Variations in the characteristics of 
the reeds become apparent before com- 
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XS2 

XS6 

Contact Ratings 
(Recommended Maximums) 

1 amp. 


Contact Ratings for Long Lifa 

250 mA 

100 mA 

Contact Plating 

Gold Rich 

Diffused Gold 

Overall Length 

2 75 ins. 

1 46 ins. 

Glass Length (Maximum) 

2 0 ins. 

0 8 ins. 

Diameter (Maximum) 

0 217 ins. 

0-15 ins. 

Just Operate Ampere Turns 

XS2/1 80-75 XS2/3 90-105 

XS2/2 75-90 XS2/4 105-120 

20—50 

Release Ampere Turns 

XS2/1 30-56 XS2/3 40-65 

XS2/2 36-60 XS2/4 45-70 

5-20 

Breakdown Voltage 

>750 V to 1 KV 
(according to type) 

>300 V D.C. 

Operate Time 

<2 milli secs. 

<1 milli sec. 

Contact Resistance 
incl. Lead Resistance 

<50 milli ohms. 

<200 milli ohms. 

Insulation Resistance 

^5x10" ohms. 

>10‘° ohms. 

Resonant Frequency 

900 c/s. 

>2 5 Kc/s. 

Test Coil 

10,000 Turns of 43 SWG enamelled 
copper wire wound on a former of 

1 1 ' length and ft' diameter 

P.O. Resistor spool No. 12 with 
5,000 turns of 42 SWG. Enamelled 
copper wire 


A group of typical dry reed switches (top) and (above) portion of a data sheet 
describing two of them. An XS2 is at the top of the picture and an XS6 
at the right. A changeover type is in the centre with a half-watt resistor 
below it. All are shown approximately natural size. 
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ELECTRO-MAGNETIC 

MICROPHONE 


Specification: 

Impedance at 1000 CPS 


-2000 and 150 ohms 


Sensitivity at 1000 CPS 


—46 db above I microvolt across a 
300 ohm load per dyne per square cen- 
tometer free field pressure at the trans¬ 
mitter. 


Equalised Response 
Cable 


—Within 3 db from 200-4000 c/s. 
Response rises at 7 db per octave 


-Recoil. I pair. I shielded. 
-Leaf type, make. 



Price £5-6-0 

Plus Tax 11/- 


• Suitable for Transistor Communication Units 

• Durable high impact poly case 

• Metal chrome plated rear holder 

Marketed by 

ZEPHYR PRODUCTS PTY. LTD. 

5 8 HIGH ST * 8 t T, GLEN IRIS, S. E.«, V ICTORIA 


MANUFACTURERS OF RADIO A ELECTRICAL EQUIPMENT A COMPONENTS 


AGENTS D. K. Northover i Co.; Neil Muller Ltd; Homecrafts (Tas.) Ply. Ltd.; Jacoby, Mitchell & Co. Ply. Ltd.; T. H. Martin Pty. Ltd. 


CLASSIC TAPE RECORDERS 


SALES AND SERVICE-- 

PLEASE NOTE OUR 


PHONE 79-2618 


NEW ADDRESS FOR 

93B LIVERPOOL ROAD, ASHFIELD 

MODEL TR7 


MODEL 
TR5 

3 speed 7" spools 
digital counter 2 
track model. 

£46/10/ 

4 track 

£49/15/ 

FULLY GUARANTIED. TAPE, MIC. INCLUDED 



LOOK AND 

must 


COMPARE 


0 BUILT in MIXER, 
for film enthusiasts. 

0 2 speakers, for extended 
bass response. 

0 Superimposing. 

• Monitoring, 

0 3W output. 

• Response 40—14,000 c.p.s. 

• Magic eye level indicator. 


Fast forward and rewind. 
Provision for Mic. and 
Radio P.U. input ext. spea¬ 
kers and ext. Amp. 

Tone Control. 

Wow and flutter better 
than .15% at 7'/ 2 *\ 

0 Weight (Tib. 

0 Space for 3rd head. 




FREQUENCY RESPONSE 
30—18,000 c.p.s. at 
71 i.p.s. 

30—12,000 c.p.s. ot 
31 i.p.s. 

-f or — 3DB 
80 —5,000 c.p.s. at 
1 7/8 i.p.s. 

+ or — 508 
Latest 4-track Michigan 
heads 

Price; 4-frock £83/15/- 


TAPE RECORDERS ONLY 



2-track £74/10/-. 

Price includes: Tape, empty spool, dynamic mic., handbook. 
LOOK AT THE FEATURES 


0 P.A. facilities. 

• Magic eye level indicator. 

0 Signal/noise better than 43DB. 
0 Superimposing switch. 

0 Piano key controls. 

0 Pause button. (Foot control 
optional extra). 

0 Digital counter. 


7in. spools with lid on. 
Dimensions (with Ijd). 14 
17 x I3in. 

Separate treble and bass. 

3 motors (beltless system). 


Wow and flutter .15% *t 
~ Th i p s. 

^ Weight: 301b. 


model Now available in Stereo—Price £135 


TR6 


Including 2-dynamic mics.. 2-l2in speakers in portable carrying 
pit 


Built-in stereo mixer 
4-track mono operation. 


FREQ. RESPONSE: 
40-20,000 c.p.s. at ?'/* i.p.s. 


cases, plus tape and empty spool 


2 meter level indicators.’ 40-12,000 c.p.s. at VU «.p»- 


BIG OPENING SPECIAL OFFERS 
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bounce is proportional to the actuating 
force up to the level at which the reeds 
saturate. The operating ampere-turns 
figures recommended in manufacturers’ 
data sheets are usually a compromise 
between speed of operation and bounce 
duration. The bounce time is normally 
included when stating the operate time. 

The sensitivity of reed switches is 
built in during manufacture. Operate 
levels are dependent upon reed overlap 
and air-gap, while release levels are de¬ 
termined by the stiffness of the reeds. 
Typical operate levels are 70 to 100 
ampere-turns and release levels 30 to 
60 ampere-turns. 

The basic reed configuration forms a 
normally open switch (A). A normally 
dosed contact (B) can be produced bv 
including a bias magnet in the magnetic 
circuit. Change-over contacts (C) are 
achieved by the addition of a second 
reed switch and magnetic or mechanical 
biasing. 

Alternatively, there is now available 
a changeover type reed assembly (illus¬ 
trated). This has two short contacts at 
one end and a long contact at the other. 
The long contact is mechanically biased 
against one of the short contacts, mov¬ 
ing to the other contact under the in¬ 
fluence of a magnetic field. 

Another attractive feature of reed 
switches is relatively low cost. Types 
such as the XS2, even when bought in 
small quantities, cost about 10/ on the 
Australian market, which is a very reas¬ 
onable figure for a component with such 
unique properties. Naturally, distribution 
costs are less for larger quantities. 

The reed switch is finding a variety 
of applications in many industries. The 
basic reeds are suitable for almost every 
low level switching application and func¬ 
tional combinations of reeds may be 
used as relays, logic elements, switch¬ 
ing networks such as crossbar matrices, 
selectors and commutators or computing 
elements such as flip-flops, counters, 
adders and shift registers. 

A number of broad suggestions are 
illustrated in the accompanying dia¬ 
grams. Those employing electromagnetic 
fields are. in general, similar to those 
already possible with conventional 
relays, though possibly more satisfactory 
in regard to cost, size, reliability, etc. 

Permanent magnet operation, on the 
other hand, would seem to offer more 
scope for completely new applications, 
or high orders of improvement over 
conventional methods. 

A typical example is its use in place 
of conventional mechanical door and 
window contacts in burglar alarm sys¬ 
tems. Mechanical contacts have several 
disadvantages; they are not always as 
reliable as they need to be, leading to 
alarm failures or false alarms; they are 
not easy to conceal, and they are often 
relatively expensive if a high order of 
reliability is sought. 

The reed switch overcomes all these 
objections. It is small enough to be 
housed in a simple recess cut in a door 
or window frame and becomes virtually 
invisible when covered with putty and 
paint. Similarly, a small permanent mag¬ 
net may be mounted in the door or win¬ 
dow in such a position as to close the 
reed contacts when the door or window 
is closed. The system has near perfect re¬ 
liability, is virtually invisible, and is re¬ 
latively inexpensive. 

A completely different application is 
found in the medical sphere. People with 
certain heart defects can be given a 
much longer expectation of life by means 
of an implanted pacemaker; a simple 
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electronic pulse generator which delivers 
regular stimuli to the heart muscles. 

However, such a pacemaker, once im¬ 
planted, cannot be turned off or its 
speed altered without recourse to sur¬ 
gery, and there are times when both 
of these requirements may need to be 
met. 

In some cases, for example, natural 
heart stimulation may recur spontane¬ 
ously and, if it does, there is a risk that 
it may conflict with the pacemaker 
pulses in a manner which leads to ven¬ 
tricular fibrillation, a condition which is 
invariably fatal rf not treated immedi¬ 
ately—usually involving surgery. If the 
pacemaker can be turned off when nat¬ 
ural rhythm recurs, this can be avoided. 

Again, it is often necessary to change 
the speed of the pacemaker, particularly 
during the post-operative period after im¬ 
planting. 

Until the advent of the reed switch 
there was no way of performing either 
function in the conventional pacemaker. 


In 1964, J. Weinman, of the Rogoff 
Laboratory for Medical Electronics, 
Jerusalem, described the use of a reed 
switch in an implanted pacemaker, actu¬ 
ated by a permanent magnet outside the 
patient’s body, to switch the pacemaker 
on or off as required. 

At the present time, an Australian 
manufacturer is marketing a highly suc¬ 
cessful pacemaker which may, according 
to the type, be switched off or switched 
to a different speed by means of an ex- 


o- 


■ II—— 


COIL 

INPUT 

VOLTAGE 


w 


BIASING 

MAGNET 


J 


(B) NORMALLY CLOSED SWITCH 



(A) NORMALLY OPEN SWITCH 



(C) CHANGE OVER RELAY 


These diagramt show typical applications for the reed switch when actuated 
by an electromagnet. Many variations of these basic ideas are possible, 
including multiple reeds in a single winding and multiple windings for one 

or more reeds. 





















































SPECIFICATIONS 

These specifications apply to 
two-track as well as four-track 
recorders. Accessories arc avail¬ 
able upon request. 

TAPE SPEEDS: 

71. 3$ ips 
SPEED ACCURACY: 

0.30 from nominal 

WOW AND FLUTTER: 

± 0.1'( peak readim; weighted 
(OK45507) 

FREQUENCY RESPONSE: 
40-18000 cps at 7\ ips 
• 2 dll — 3dB 
40-12000 cps at 3$ ips 
2 dll — 3dB 
INPUTS PER CHANNEL: 

/. Microphone 3m V at 
0.5 Mohm, Max 600 m V 

2. Radio 50mV at l Mohm. 
Max 10\\ 

3. Aits. 3-50mV at 47 kohm 

LINE VOLTAGES: 

HO. 125, 145, 220 and 240 
Volts, 50 cycle 
WEIGHT: 

Approx. 45 lbs. 

CASE DIMENSIONS: 

19 in. x 13 1 in. x 12 in. 
HARMONIC DISTORTION: 

(Overall 3 < ’( at peak recording 
level) 

Signal-to-noise-ratio 

unweighted: 

2 track recorder: 55 db 
4 track recorder: 52 db at 
peak record level with 
3% harmonic distortion. 


AND 

MONAURAL 


For further particulars please contact 
Engineering Products Division 

AMALGAMATED WIRELESS 
(AUSTRALASIA) LIMITED 

47 YORK STREET, SYDNEY. 2-0233 


MELBOURNE: 67 9161 
BRISBANE: 4 1631 
PERTH: 28 3426 
HOBART: 3 3836 
LAUNCESTON: 2 1804 
WELLINGTON, N.Z.: 43 191 
ADELAIDE: Newton McLaren Ltd. 510111 


The Revox G36 is a two-speed, three-motor, 
semi-professional, high-quality tape 
recorder featuring separate recording, 
playback and erase heads. 

All forms of duoplay or multiplay without 
accessories or bridging cables are possible 
and remote control and/or pre-selected 
operating modes can be selected by 
push-buttons. 

Each channel has an individual VU-meter 
to control the record level while cathode 
follower outputs provide for amplifier, 
headphones, or pulse coder for an automatic 
slide projector. A built-in 6-watt monitor 
amplifier can be switched to each 
channel or used with a high-quality 
speaker system. 

The capstan is driven by a hysteresis- 
synchronous type motor with pole-switching 
to provide the two speeds. Spool sizes 
from three inches to 10! inches can be 
used and an end-of-tape cut-off is 
incorporated. It will rewind 2,400 feet of 
tape in less than 80 seconds. 
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ternal magnet and an internal reed 
switch. 

Yet another use is by model railway 
enthusiasts, to detect the movement of 
a train into or out of a section. The 
reed switch is buried in the track and a 
suitable magnet suspended beneath a 
unit of rolling-stock. As the train passes 
over it, the reed switch closes momen¬ 
tarily and may be used to pull in a 
locking relay which indicates that the 
section of the track is now occupied. 

These are but a few typical applica¬ 
tions, in quite different fields, which 
give some indication of the versatility of 
these units. The possibilities are almost 
unlimited and any electronics engineer 
faced with an industrial control prob¬ 
lem might well stop and consider whether 
the reed switch may solve it. 

MAGNETS 

Quite simple permanent magnets will 
operate the reeds in most applications. 
What are known as “stick-cast” magnets 
(they are cast in “sticks” which are 
subsequently broken up into individual 
magnets) and which are commonly used 
for magnetic door catches and similar 
functions are quite suitable for many 
jobs. A typical unit, measuring Tin x 
3/8in x 7/32in, and capable of lifting 
a 7oz steel block, will pull in a typical 
large reed switch at 3/8in and release 
it at 5/8in. 

Reverting to electromagnetic applica¬ 
tions, a lot of interest centres on the 
power or ampere-turns needed to oper¬ 
ate various types and combinations of 
reeds, and the coil designs necessary to 
achieve this. 

Combinations of reeds, within a single 
coil, are used to simulate the conven¬ 
tional multi-contact relay. By using 
both single-contact and changeover 
types, quite a wide range of functions 
can be provided, with the added ad¬ 
vantage that the individual can make 
up any combination to suit his require¬ 
ments. 

At the same time, it should be em¬ 
phasised that the dry reed relay is not 
an automatic replacemnt for the con¬ 
ventional relay. While it will do a better 
job and provides greater design flexibility 
in many applications, there are still a 
great number of jobs best performed by 
the conventional relay. This applies par¬ 
ticularly where large numbers of con¬ 
tacts are required on a single relay and/ 
or heavy currents are involved. 

Australian manufacturers are currently 
producing a range of reed relay bobbins 
and coils which are suitable for most 
of the reed switches currently available. 
The bobbins are designed to cater for 
a variety of component mounting tech¬ 
niques, including printed circuit, metal 
chassis and post-office 2,000-type mount¬ 
ing practice. 

Reed switch data sheets normally 
specify either the power, in milliwatts, 
or the ampere-turns necessary to close 
the contacts. Most coil design is based 
on ampere turns data. Data sheets 
normally specify the “Just Operate 
Ampere-Turns” and mosit coil design 
includes a safety factor (say 1.5) to 
ensure positive operation. 

The following information is present¬ 
ed for the use of engineers or experi¬ 
menters who wish to design their own 
coils for operating dry reed inserts. 
Simple coils suitable for operating one 
or two inserts are discussed, but the 
design principles may be extended to 
more complex coil assemblies. For ex- 
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ample, two coils wound on a common 
bobbin may be designed to produce a 
latching relay, an AND gate, or an OR 
gate. 

The operate parameters given in dry 
reed insert data sheets are based on the 
use of the insert in a standard test coil. 
The length of the test coil is approxi¬ 
mately the same as the glass length of 
the insert. Shorter coils can increase 
the efficiency of the relay by reducing 
the number of ampere turns required 
to operate the insert, but the relative 
positions of the coil and insert become 
more critical as the coil length is re¬ 
duced and a small displacement of the 
insert can have a large effect on the 
operate sensitivity of the relay. The 
operate and release times of the relay 
are largely dependent upon the coil 
characteristics, coils with higher Q giving 
faster operation. 

For normal use, it is recommended 
that the coil length be similar to that 
of the test coil for the appropriate type 
of insert. This will enable the operate 
parameters given in the data sheet to 
be used without modification. 

In order to achieve fast operate time 
without excessive contact bounce, single 
insert coils should be designed to oper¬ 
ate at 1.5 times the operate ampere turns 
of the insert, and two insert coils at 
1.75 times the operate ampere turns of 
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TACHOMETRY OR ROTARY 
MAGNET MOVEMENT 



ROTARY SELECTOR SWITCH 
ILLUSTRATING MAKE AND BREAK 
CONNECTIONS 


Typical applications using perman¬ 
ent magnets to actuate the reeds. 
Many variations on this theme are 
also possible . 


URD ANNOUNCES 

NEW SHIPMENT 

of the new 

ROGERS 

CAPET 

MARK THREE 

Stereo Amplifier 
and Control Unit 

❖ 

Latest development of the highly 
successful earlier models, this 
new Rogers Cadet Mark Three 
features:— 

* ONLY 0.25% DISTORTION. 

* 10 watts per channel. 

* 20 — 20,000 C.P.S. ± 0.5DB. 

* Inputs: 2M/V for magnetic 
pick-ups. 

* Pick-up matching by Adaptors. 

* Tape panel socket. 

* Filters —Hi & Low Pass. 

* Plus many more refinements. 

Outstanding value for 

£ 63 ' 7'6 

Also complete systems in 
cabinets from £160. Terms 
available. 



—and Cadet Mark 111 gives the 
LOW distortion that has always 


tvpifiejj this BRITISH MADE 
Rogers equipment. 



Full technical information & illustrations on request. 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney 
Telephones: 28.3718, 28.3926 

OPEN SATURDAY MORNINGS 
Sydney's leading High-Fidelity Specialists 
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SLIDUP 


VARIABLE AUTOTRAN SFORMERS 


“Slidup” Autotransformer, Model 

BP5 . . . 2.5 Amps capacity, 240 
Volts input, 0-260 Volts output 
. . . MAGRATH price .. £8/7/6 
Plus 12± p.c. Sales Tax 

“Slidup” Autotransformer, Model 

PI . . . 0.5 Amps capacity, 240 
Volts input, 0-260 Volts output 
. . . MAGRATH price .. £4/5/. 
Plus 12± p.c. Sales Tax 


Slidup” Autotransformer, Model “Slidup” Autotransformer, Model 

B5 . . . 5.0 Amps capacity, 240 SB10 ... 10 Amps capacity, 240 

'olts input, 0-260 Volts output Volts input, 0-260 Volts output 

MAGRATH price . £11/12/6 . . . MAGRATH price £22/12/6. 

Plus 121 p.c. Sales Tax Plus 121 p.c. Sales Tax 

Also available . . * 3 phase unit built in current 
ratings from 2.5A up to 25A 

FREIGHT CHARGES . 70/. Victoria , 75/- NS.W., S.A. and Tas., 
20/- elsewhere in Australia . Model PI: 5/- Victoria, 7/6 NSW., 
S.A. and Tas., 10/- elsewhere in Australia. 


’enfarim SPEAKERS 


MODEL H.F. 1016 STENTORIAN MAJOR. Designed to achieve full 
when mounted in a “compact” cabinet. Fitted with a curved, graded c 
and axial stiffenings which provide discontinuities in the surface, reducing 
and providing a rigid centre section which forms a high frequency radiati 
response well into the upper register. This ensures a response free 
resonance. 

Cone diam. lOin. Pole diam. lin. Flux density 16.000 gauss. Total fl 
wells. Impedance Coil at 15 ohms. Freqi 
suggested cabinet: 30 c.p.s. to 16,000 C.p.s. i 
(including Sales Tax). 

Model H.F. 1016 Stentorian lOin. P.M. 

Unit and 16.000 gauss magnet. Universal 
impedance speech coil at 3, 7.5 and 15 
ohms. Capacity 10 watts. Frequency re¬ 
sponse 30 c.p.s. to 15.000 c.p.s. Base 
resonance 35 c.p.s, £11/17/6 (including 
Sales Tax). 


MODEL H.F. 1012 STENTORIAN lOin. 
Unit, 12,000 gauss magnet. Universal im¬ 
pedance coil at 3, 7.5 and 15 ohms. 
Capacity 10 watts. Frequency response 30 
c.p.s. to 14.000 c.p.s. Base resonance 35 
c.p.s. £7/10/ (including Sales Tax). 

POST FREE! Anywhere in Australia 


CHASSIS TOOL SETS 


(complete in wooden 
carrying case) 

Magrath’s have 
available these 
c o m p r ehensive 
Punch Kits boxed 
in Wooden Carry¬ 
ing Cases (as il¬ 
lustrated). 


This revolutionary Nib¬ 
bling Tool by ‘ADEL’ 
cuts round, square or ir¬ 
regular holes and shapes 
to any size over 7/16 
in. and notches and trims 
undersized holes to fit 
points, 

NOW AVAILABLE! 
Replacement . . . Cutting 
Punch for Nibbling Too! 

37/6. 


Comprises: Wooden Carrying Case . . . 
Reamer . . . Tommy Bar . . . IVfain. 
Die . . . plus 5 Combination Die-cutters 
to suit Vsin.. V 4 in., 7 /sin., lin.. P/sin 
standard valve sockets. 


Capacity: Steel to 18- 
gauge, Aluminium or 

Copper to 16 - gauge, 
punching Bakelite, Plastics, 
etc. 


Anywhere in Australia 
and its territories 


POST FREE! 


H. MAGRATH & CO. RTY 

IT. LONSDALE STREET, MELBOURNE, VICTORIA 


PHONE 323731 
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The basic expressions necessary fot 
the calculation of one and two insert 
coils are given below: 

(a) Physical Characteristics. 


JL. 

na 


Current through coil, I = 


Depth of winding. B = 

Length of average turn (single insert 
coil), P » ir (d + B) in. 

Length of average turn (two insert 
coil), P = ir (d -f- B) 4* 2s in. 

, PN 

Total length of wire, L = -jjr- yd. 
Overall winding dia., D = d 4* 2B in. 

(b) Electrical Characteristics. 

Lr 

Resistance of winding, R =s -j^ohms. 

X 

— amps. 

Coil supply voltage, V = I R volts. 

N sss Total number of turns, 
n =s Number of turns per square 
inch for a given gauge of wire, 
a = Length of winding, 
d s=* External diameter of central 
core. 

r = Resistance of wire per 1000yd. 

X — Design ampere turns. 

The following examples illustrate 
methods of coil design: 

(1) Information known: 

Design ampere turns (= 1.5 times 
operate ampere turns of insert). 
Coil current. 

Bobbin dimensions. 

Information required: 

Wire gauge. 

Coil supply voltage. 

Method: 

We have, B 


Choose the gauge of wire having the 
number of turns per inch nearest above 
the value calculated. 

Find the actual depth of the winding, 
N 

B’ = — and calculate the coil supply 
na 

voltage required from, 

V = I R 

_! _l£_ 

10 3 


PNr 


V== 


I ir fd 4- B') Nr 


and N 


hence n 


N 

na 

X 

I 

X 

ir7 


36 x 10 3 

(2) Information known: 

Design ampere turns (= 1.5 times 
operate ampere turns of insert). 
Gauge of wire to be used. 

Number of turns. 

Length of bobbin. 

External diameter of central core 
of bobbin. 

Information required: 

Overall diameter of winding. 

Coil current. 

Coil supply voltage. 

Method: 


We have, 
and 
hence 

Coil current, 


N 
na 

D = d -f 2B 
2N 
na 


D = d + 


Coil supply voltage from example (1), 
I ir (d 4- B) Nr 


V = 


(3) Information known: 

Design ampere turns (= 1.5 times 
operates ampere turns of insert). 
Bobbin dimensions. 

Information required: 

Wire gauge. 

Coil current. 

Coil supply voltage. 

Number of turns. 


Typical coil bob¬ 
bins for use with 
reeds. In the top 
row are four, two 
and one reed bob¬ 
bins for the larger 
(XS2) type reeds. 
At lower right are 
one and two 
reed bobbins for 
the smaller (XS6) 
type. At lower 
left is a tour reed 
bobbin with a 
10000 ohm wind¬ 
ing. Bobbin dimen¬ 
sions quoted in 
the formulas are 
given on page 61. 


CHALLENGE 


Peter Clark says: 

“Our Tape 
Recorder Deals 
CAN’T 
BE 

BEATEN 

|Cash, Terms, Tradeins 

Magnetic Sound Australia's 
only TRUE 

Tape Recorder Specialist 

A full range of Akai, Sony, Philips, 
National, OKI, Telefunken models 


RECONDITIONED 

Sydney’s biggest range of Recondi¬ 
tioned Tape Recorders, all makes from 
£9 to £65 


Pre-Recorded Tape Bar 

A big selection of Stereo, R.C.A., 
Camden, Crown, Kapp, Re 

prise tapes from only 49/6. 


REPAIRS 

Magnetic Sound's Tape Recorder Re 
pairs are the best and most reasonable 
7-day service. 

SPARES 

Magnetic Sound stocks hundreds of 
plugs, leads, sockets, mike mixers, 
stands, stereo headphones, tapes, splic¬ 
ing kits, speaker boxes. 
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Australia’s only 
TRUE 

[Tape Recorder Specialis 


twnetwSound 

' INDUSTRIES 


387 GEORGE STREET (2 doors from Kodak). 29 3371 
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Six!! Yes, only 6 seconds initial heat-up time from cold, then 
practically instantaneous. 


CONTROL 

Temperature control at your finger-tips with the exclusive 
Switch-Ring.' Heat only where, when, and as much as needed. 


CONVENIENCE 

Ideal for inaccessible spots. No burning 
or parts. Also available, the NEW 12' 


LABOUR SAVING 

Instant warm-up—always ready. No waiting for cool-off. No 
over heating. Eliminates wiping, re-tinning and filing of tips to 
minimum. 


COUPON 


Please forward free illustrated literature and specifications 

Wm. J. McLELLAN „ Aue 

m & CO. PTY. LTD. ....... 

The Crescent address . 

Kingsgrove, N.S.W. ...*. 

5 MY USUAL SUPPLIER IS: . j 


OT several, consumes current only 
whilst in use. No expensive parts to replace. Supplied complete 
set of spare tips and plastic pouch-pack, with Deluxe iron. 


VERSATILITY 

Solders widest range of connections—small or large. Standard 
and Deluxe out perform other irons up to 150 WATT rating. 


LESS MAINTENANCE 

u , * f ^~ no expensive heating elements to replace. 
Switch-Ring has no metal to metal contacts to burn out or 
become high resistant with time. 


Scope offers three great models from which to choose. 
Standard Price 55/ _ ( $ 5 . 50 ) 

Price 59/6 ($5.95) 

Miniscope p r i ce 52/6 ($5.25) 

The world’s fastest heating Soldering Iron. Scope Sol¬ 
dering Irons are designed on an entirely NEW principle 
ensuring fast, accurate operation. Scope is eminently 
suitable for a thousand and one soldering jobs — ideal 
wherever the fastest heat transfer is essential and can 
be used in cases where a higher-than-normal soldering 
temperature is required. 




NEW NATIONAL TRANSFORMER 

For full protection insist on a 
" NATIONAL” Scope Iron Trans¬ 
former, the only transformer 
approved by the iron manufacturer 
to ensure full operating efficiency. 


THC FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 
AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 


AUSTRALIAN A OVERSEAS AGENTS: 

Wm. J. McLELLAN & CO. PTY. LTD. 

T Hi CRESCENT, KINGSGROVE, N.S.W. 50-017 7 

E ither sales inquiries to: 

ASMANIA: W. P. MARTIN PTY. LTD. 

88 Collins Street. HOBART 
OUTH AUSTRALIA: B. L. ANDREW & CO. LTD. 

02 Gilles Street. ADELAIDE 


NX: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cable Street, WELLINGTON, C.3 

NX: H. W. CLARKE (NX) LIMITED 


VICTORIA: 

A.E.E. CAPACITORS PTY. LTD. 

202 BELL STREET , PRESTON 44-0491 

WEST AUSTRALIA: I. W. HOLMAN & CO. 
249 James Street, PERTH 
QUEENSLAND: K. H. DORE & SONS 
505-507 Boundary Street, BRISBANE 
ALSO TOWNSVILLE AND R 0C^MPTQN 
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Method: 

Since it is possible to use a number 
of different combinations of turns and 
wire gauge to obtain the same operating 
conditions, it is necessary to stipulate 
either the wire gauge or the number of 
turns before the other coil parameters 
can be calculated. 

If the number of turns are specified, 
the problem becomes similar to example 
( 1 ). 

If the wire gauge is specified, the num¬ 
ber of turns is calculated from N = 
B na. 

This figure can be rounded off to a 
convenient value below that calculated 
and the other coil parameters are ob¬ 
tained as in example (1). 

N.B.: the values calculated from the 
equations given above are theoretical, 
and may differ slightly in practice due to 


-a - 


'/////////S/A 


'/4V///Z777Z 

t B 

r 



The essential dimensions of a bob¬ 
bin as required for the formulas on 
the previous page. 


the variation in coil winding efficiency, 
etc. 

We wish to acknowledge the very 
valuable assistance, technical data and 
diagrams, given us by the following 
firms: 

Ducon Condensers Pty. Ltd., P.O. Box 
2, Villawood, N.S.W. Australian agents 
for “Hivac” Dry Reed Relay Inserts. 

Telephones and Electrical Industries 
Pty. Ltd., Faraday Park, Meadowbank, 
N.S.W., manufacturers of reed relay 
bobbins and coils. 

Rola Company (Aust.) Pty. Ltd., 
Prince’s Highway, Noble Park, Victoria, 
and 167-187 Kent Street, Sydney, 
N.S.W., manufacturers of a wide range 
of industrial magnets. 

OTHER ARTICLES 

(1) Wagner, H. N., Measurement 
Techniques for Characterising Sealed 
Reed Contact Performance. IEEE 
Transactions on Component Parts, 
December 1964, pp 8-12. 

(2) Hovgaard, O. M., and W. J. Fontana, 
A Versatile Miniature Switching Cap¬ 
sule, Proc. Electronic Components 
Conf., 1959, pp 32-37. 

(3) Weinman, J., The Incorporation of a 

Magnetic Switch into an Implanted 
Pacemaker. Journal Thoracic and 
Cardiovascular Surgery, October, 
1964, pp. 690-692. B 
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HIGH-PRESTIGE TAPE RECORDERS 

NOW AVAILABLE IN ALL STATES OF AUSTRALIA 




REPORT MOOS 

FOR FIELD AND STUDIO WORK 

• 4 speeds, twin track 

• Frequency response up to 20,000 cps 

• 4-way power supply 

• Stable speed in every position 

• Metal case in ever-ready leather bag 

• 12 Transistors, Sin spool 


PORTABLE 
abt. 7/bs. 


UNIVERSAL 5000 


FOR BUSINESS AND EDUCATION 

• Full dictating and transcribing 
outfit 

• Automatic rewind and playback 

• Automatic and manual level 
control 

• 3 speeds, twin track 

• Frequency response up to 
15,000 cps 

• 10 Transistors, 6in spool 


DESIGNED FOR A VJ.P.'S OFFICE 



ROYAL STERBO 

FOR THE CONNOISSEUR 

• 3 magnetic heads 

• 4 amplifiers, 2 speakers 

• 2 professional VU-meters y 

• 4 speeds, 4 tracks 

• 20 transistors, 7in spool 

• I I functions, including multi¬ 
play 

• Built in slide-projector control 


STEREO PERFECTION 


UHER 


Full range of accessories available 
Users' references guarantee performance 


- STATE DISTRIBUTORS: - 

N.S.W.: ATRAM PTY. LTD.. 5 McLaren Street, NORTH SYDNEY, N.S.W. 
Telephone,: 92-4177 (4 lines) 

N.S.W.: TOMLIN'S RADIO, 528A Liverpool Road, SOUTH STRATHFIELD, N.S.W. 
Telephone: 642-4215. 

VIC.: ATRAM PTY. LTD., 28 Wellington Street, ST. KILDA, VICTORIA 

Telephones: 51-4466: 51-4577. 

S.A.: KALLIN DISTRIBUTORS (WHOLESALE) LTD,, 140 Gawler Place, 

ADELAIDE, SOUTH AUSTRALIA. Telephones: 8-7171 (II lines). 

W.A.: MUSGROVE'S LTD., 223 Murray Street, PERTH, W.A. 

Telephones: 21-6611 (8 lines). 

Q'LD • A. E. HARROLD PTY. LTD., 123-125 Charlotte Street, BRISBANE, Q'LD. 
Telephone: 31-3081 (10 lines) 


61 












































— 




I 





FOR 

HUNDREDS 
OF DISPOSAL 
BARGAINS 


TV 

AERIALS 

SPIRAL 

TYPE 

19'6 ... 

ARMOURED 

PLATED 

CLASS 

Suitable for 

Bench Top Work 

3'6 ... 

24 HOUR 

TIME 

CLOCKS 

29'6 - 

240 volts 10—1 Samp. 

FUSES 

SALE 

1, 2, 3 & 5 amp 

1 amp.1/- ea. 

2 fr 3 amp. .1/3 ea. 

5 amp.1/6 ea. 

PICK UP 
CARTRIDGES 

RELAYS 

6V 500 R. 

Lapel 

Microphones 

GOYEN CONTROL 

S0L0N0ID 

240V 50 Cycle 

15'- 

each 

7'6 

each 

10 '- 

each 

10 '- 

each 

Panel 

Meters 

0-300V AC 

39'6 

each 

POWER TRANSFORMERS 

Prim. 220-240-255V 

See. 218V 270 M/A 

Filament 6.4V 8 AMPS 

15^- each 

Car Aerials 

Locking Type 
Invisible Aerials 

£3 

NEW 

Carrying 

Handles 

I'd 

each 

VIBRATORS 

6V 12V Synchronous 

5 '- 

each 

500 K. C. DOUBLE 

POTENTIO¬ 

METERS 

10 '- 

WALL 

EXTENSION 

SPEAKER 

Small . 47/- 

Large •••••• 56/ - 

CAR RADIO 

EXTENSION 

SPEAKER 

OR 

MICROPHONE 

Complete with 60ft lead 

29'6 ... 

100yds coil of 

SPAGHETTI 

5'- coi. 

9V RADIO 
BATTERIES 

2'6 

each 

PLEASE 

ADD 

FREIGHT 

307 ELIZAB 

STREET 


<2 
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EVERYTHING FOR THE RADIO AND 
TELEVISION HOBBYIST 


MELBOURNE • 60-1441 


CRYSTAL SET 
BUILDERS 

Coils. 67- 

Diodes . 37- 

Headphones .. 257- 

Tuning Conds. 16/6 

Terms. 1/- 

1 Trans. Amplifier for crystal 
set circuit supplied, 

only !9/6 

Plus Portage %/E 


MODEL TP-5S 

O High sensitivity-20,000 Ohms/V DC. 

10,000 Ohms/V AC. 

• 3in Meter. 

O Handy pockctable size. 

Specifications: 

DC Voltage*: 
0-10-50-250-500- 
1000 V (20.000 
Ohms/V). 

AC Voltages: 
0-10-50-250-500- 
1000 V (10,000 
Ohms/V), 

DC Current: 
0-50uA. 0-5-50- 
500mA. 
Resistance: 
0-10K. 0-100K, 
0-lMeg, 0-10- 
Meg. (62 Ohms. 
620 Ohms. 6.2- 
K, 62K at 
centre scale.) 
Capacitance: 
0.000 luF-0.005- 
uF. 005uF-luF. 
Decibels: minus 
20db to plus 
36db in 2 
ranges. 

Dimensions: 3V4in x 5V4in x IHin. 

Weight: 15oz approx. 

Complete with internal battery, teitlng leads 
with prods. 

PRICE £9/-/- 

Including Sales Tax. 

Plus P os tag# 3/6 


KEW 

MR. 3P METERS 


0-500 Mlcro/A 

.33/6 

0-100 Mlero/A 


0-30 Micro/A 

.M/6 

0-1 Mlcro/A 


MR. 2P 

METERS 

<M Micro/A 

.30/ 

0-306 Micro/A .. 

.31/0 

VU Meter .. 

.47/3 

S Meter. 

.47/3 


Plat PMtac* 3/6. 


MODEL 200H 

20,000 Ohms per Volt DC. 10,000 Ohms per 
Volt AC. 

SPECIFICATIONS 

DC Volt: 0-5. 0-25, 0-50, 0-250. 0-500. 0-2,500. 

AC Volt: 0-10. 0-50. 0-100, 0-500, 0-1,000. 

DC Current: 0-50. Microamps res, 0-25, 0-250 Milliampercv 
Resistance: 0-60K Ohms. 0-6 Meg Ohms. 

Capacity: 0.01-0.3mfd (at AC 5 Volt), O.OOOl-Olmfd (at 
AC 250 Volt). 

Decibel: minus 20db plus 22db. 

Output Range: 0-10, 0-50, 0-100, 0-500, 0-1,000. 

Battery used: UM-3-1, 1 piece. 

Dimensions: 3V4in x 4 Vain x l/l/8in. 

Complete with internal battery, testing leads and prods. 

PRICE: £5/12/6 

Including Sales Tax 

Plus Portage 3/6 


SPECIAL 

2 TRANSISTOR SETS 
with Aerial, Earpiece and Batt. 

£5/19/6 

Ptos Postage 2/6 

Crystal Ear-piece* with plug 
5/- ea. 

Plus portage 1/ 

MAGNETIC EARPIECE 

with 3.5m or 2.5m plug. 7/6. 


CRYSTAL CARTRIDGES 

Twin Sapphire. High Output. 
Standard iin Mount. 

Mono.13/6 

Stereo.19/6 

STYLI 

For Ronette 105. » 

Diamond Stereo. 25/- 

Diamond L.P. 237- 

Sapphire L.P./Stereo.4/11 




Australia's 
Largest 
Radio, TY 
and Hobbies 
Specialists 


2 Station—Table Type 
from. £7/17/6 

4 Station — 1 Master, 

3 Out Stations . . £20/12/6 


7 Stations — 1 Master, 

6 Out Stations . . £29/12/6 
Portable Transistor Megaphone, 
operates from 6V Battery. 
3 Watts output from £9/19/6 


HOMECRAFTS OFFER 

COMPLETE TRANSISTORISED 


INTERCOM 

SYSTEM 


available from 
2 stations 
upwards. Battery 
powered 

Flu< Pcwtage 5/- 
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PLATING 

at home... 

Every so often we are asked for information 
about home electroplating — what sort of 
anode to use, the composition of the elec¬ 
trolyte, the current density, and so on. This 
article is intended as a guide to the home 
plater, and gives the essential information 
concerning copper, nickel, gold, silver and 
rhodium plating. It also describes elect¬ 
rolytic cleaning and aluminium anodising. 



I1TOME plating normally does not 
AA require expensive or highly elabor¬ 
ate equipment. One can plate small 
objects such as keys, cutlery, small radio 
components and jewellery using nothing 
more than a pint or two of electrolyte 
in a glass jar, a piece of metal for 
an anode, some copper wire and a 3V 
cycle battery. With the addition of a 
thermometer and using a variable voltage 
supply to replace the battery it is possi¬ 
ble to carry out many of the operations 
performed in a commercial plating shop. 

The photograph shows one variable 
supply which may be used for plating, 
the “Transistor Regulated Power 
Supply” of April 1962. However if this 
supply is used it would be wise to fit 
it with a series resistor to protect it 
against accidental shorting of the 
output. A 3-5 ohm resistor would be 
suitable in most cases. 

A number of small imported variable 
supplies are currently available which 
would also be suitable. These are usually 
capable of delivering 200 milliamps or 
so, and would be quite suitable for plat¬ 
ing small objects and jewellery. 

It is an advantage to have an ammeter 
to monitor the plating current, although 
such a meter is by no means essential; 
similarly a voltmeter is a worthwhile 
but not essential addition. 

Most home plating can be done with 
no more than a quart of electrolyte in 
a glass or plastic container, together with 
a similar container for the cleaning bath. 
Gold, silver and rhodium plating solu¬ 
tions should be used in glass jars, so 
that they can be fitted with airtight screw 
caps when not being used. This is desira¬ 
ble to prevent decomposition of the 
cyanide-based electrolytes, and also to 
prevent contamination with dust, etc. 

In the case of gold and rhodium plat¬ 
ing solutions, the use of a glass jar 
also allows the plating bath to be safely 
heated to the correct working tempera¬ 
ture. This is done by placing the jar 
in a dish or tin of hot water—not by 
directly heating the jar. 

With the exception of rhodium plating, 
the financial outlay will usually be quite 
modest. Chemicals for making up a gal¬ 
lon or so of copper or nickel plating 
electrolyte will typically cost about 10/, 
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...what you need to know 


while a piece of copper or nickel for the 
anode will be 5/ at most. 

Commercial salts to make a quart of 
silver or gold plating electrolyte typically 
cost 20/ and 26/ plus tax, respectively, 
and, if stainless steel is used for the 

by Jamieson Rowe 

anode, this will cost only a few shillings. 
Fine silver or gold anodes, if used, will 
be more expensive—about 25/ for a 
typical silver anode for jewellery work, 
and about 70/-90/ for a fine gold anode 
of similar size (both plus tax). 

Rhodium plating is somewhat more 
expensive, with a bottle of salts to make 
up one litre of electrolyte typically cost¬ 
ing 108/ plus tax. For serious plating in 


ordered through the local pharmacy. 
Nickel foil for an anode may be obtained 
from the same suppliers. 

Gold, silver and rhodium plating sails, 
electrolytic cleaning salts and precious 
metal anode material may be obtained 
from precious metal refiners. One such 
firm. Matthey Garrett Pty. Ltd., has offi¬ 
ces in Sydney, Brisbane and Richmond, 
Victoria, and will supply materials by 
mail if payment is made in advance. The 
Sydney address is 824 George Street. 

The first requirement in plating is that 
the work must be thoroughly clean— 
and if a polished finish is required, the 
work must be polished before plating. 
Plating will not cover up a rough sur¬ 
face, not will it adhere to a dirty sur¬ 
face. 

The amount and type of cleaning re¬ 


WAHNIN&! 


P LATING and electrolytic cleaning solutions are highly dangerous. Most 
are extremely corrosive, containing either acid or strong alkali. Gold 
and silver plating electrolytes and electrolytic cleaning compounds contain 
deadly cyanide compounds. 

Parents are therefore strongly warned against allowing children to 
experiment with electroplating. This article is not presented for the youthful 
experimenter, but for the responsible hobbyist and amateur jeweller. 

Those who engage in plating are warned that they should employ 
all possible care. After plating, wash the equipment, the plated work and 
YOUR HANDS very thoroughly to make sure that no trace of plating 
solution remains. 

Be particularly careful not to allow salts containing cyanide com¬ 
pounds to come into contact with acid solutions, as highly poisonous gas 
would be generated. 


rhodium a platinum anode is required, 
and this will typically cost about £10. 
However it should perhaps be pointed 
out that the platinum anode is not eaten 
away! 

Where can plating supplies be obtain¬ 
ed? Chemicals to make up copper and 
nickel plating electrolytes can be obtain¬ 
ed fron\, the larger chemical suppliers, 
although sulphuric acid may have to be 


quired will depend upon the work itself. 
If it is greasy, it must be degreased by 
bathing in an organic solvent such as 
petrol or trichlorethylene. If clean but 
dull and oxidised, is should be pickled 
in a bath of strong acid—a mixture of 
concentrated nitric and sulphuric acids 
is often used, called “bright dip.” 

Small objects such as jewellery and 
small radio parts can often be cleaned 
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sufficiently by boiling them for ten min¬ 
utes or so in a fairly strong solution of 
household detergent. 

In general, however, it is very desir¬ 
able to clean the work finally in an 
electrolytic cleaning bath. Such baths are 
best made up from commercial salts, 
which are quite inexpensive—a jar of 
salts to make up a gallon of solution 
will typically cost about 3/6d. 

Electrolytic cleaning with such salts 
uses the work as cathode (negative) and 


plating of the various metals has been 
incorporated into a table, to allow easy 
access. Current density values and times 
required are only approximate and 
should be regarded as a guide rather 
than rigid prescriptions. The following 
comments may also be found useful. 

Before plating, make sure that all 
trace of the cleaning solutions, polish, 
etc., is removed from the work. Rinse 
thoroughly, preferably in distilled water. 
Before rhodium plating a rinse in distill¬ 


ed water is virtually essenti* 

In all plating work the \ 
nects to the NEGATIVE tei 
the battery or power supply, 
the work in the plating batl 
hanger of copper wire — cle, 
untinned, to ensure good contai 
prevent bath contamination. Tie th 
to the work loosely, at a place wh 
will not prevent plating at an impo 
part of the surface. 

The current density is simply a n 


HOME PLATING INFORMATION 


PLATING 

METAL 

SUGGESTED 
ANODE(+) 

SUGGESTED 

ELECTROLYTE 

CURRENT 
DENSITY 
mA/sq. in. 

TEMPERA¬ 
TURE 
degrees F. 

APPROX. 

TIME 

SURFACE METAL 

OR PRIOR PLATING 

COPPER 

Copper 

2 pints Dist. Water 

7oz Copper Sulphate 
loz (16mL) Sul. Acid 
(ADD ACID TO 
WATER) 

70-250 

(1-4V) 

Room 

temp. 

l-5min 

Nickel plating required 
before plating copper on 
iron or steel. 

NICKEL 

Nickel 

(foil) 

2 pints Dist. Water 

4oz Nickel Sulphate 
loz Ammon. Chloride 
loz Boric Acid 

70-150 

(1-2V) 

Room 

temp. 

10-20min. 

Direct on brass, copper, 
steel, iron, etc. 

GOLD 

High qual. 
stainless 
steel. 

MAKE UP FROM 
COMMERCIAL 
SALTS 
(see text) 

10-20 

(approx 3V) 

110-140 

10-60sec 

Initial plating of nickel 

req. for thin gold 
plating. Otherwise plate 
on silver. 

SILVER 

High qual. 
stainless 
steel or 

Fine Silver 

MAKE UP FROM 
COMMERCIAL 
SALTS 
(see text) 

20-30 

(approx IV) 

Room 

temp. 

(60 deg. or 
higher) 

5-40sec 

Copper plating req. first 
over soft solder. 

RHODIUM 

Platinum, 
or high-quality 
stainless 

MAKE UP FROM 
COMMERCIAL 
SALTS 
(see text) 

50-80 

100-110 

10-60sec 

Plates on silver, gold, 
platinum, copper, nickel, 
etc., BUT NOT iron, 
steel, zinc, lead or 
aluminium. 

ELECTRO 

CLEANIN 

LYTIC Make up electrolyte from commercial salts. Maintain the bath at 180 degrees F. or maxi- 

G mum allowed by work. Use a nickel 1 anode (+) and approximately 6V for about 10-15 

seconds. Rinse the work well before immersing in plating bath, preferably in distilled 
water. 

ALUMINIUM Use a lead or mild steel cathode (—); work is anode (-f-). Use 12V or more, for 20-30 

ANODISING minutes. The electrolyte is 4oz (70mL) of Sulphuric Acid in 2 pints water. Use aluminium 

hangers for work. (ADD ACID TO WATER, slowly.) 


a nickel anode, (positive) with about 6V 
supplied. The salts contain a caustic 
alkali, a cyanide compound to dissolve 
oxides and organic matter and possibly 
a detergent. The current assists by 
liberating free alkali and hydrogen bub¬ 
bles at the work cathode (the hydrogen 
bubbles help shift remnants of grease, 
etc). Cleaning time is quite short, typical¬ 
ly 10-15 seconds, at 180 degrees F. or 
at the highest temperature below this 
which the work will tolerate. 

As with precious metal plating solu¬ 
tions, electrolytic cleaning solution 
should be kept in a jar fitted with a 
screw cap. This is for safety and also to 
prevent decomposition of the cyanide 
compound. The jar may well be used for 
the cleaning bath, as this will allow 
safe heating in a water bath. 

At this point it should perhaps be 
mentioned that in checking the tempera¬ 
ture of plating and cleaning electrolytes 
an all-glass or glass-and-stainless steel 
thermometer should be used. Thermo¬ 
meters with wooden supports, painted 
scales or base metal supports should not 
be used as these will cause bath con¬ 
tamination. Make sure that the thermo¬ 
meter is thoroughly washed after being 
used! 

The specific information regarding 



For copper and nickel plating the electrolyte is made up bom 
common chemicals including those shown here — copper sulphate, nickel 
sulphate and sulphuric acid. Commercially prepared plating salts are recom¬ 
mended for precious metal plating, however, as the chemicals required are 
rather dangerous. The photo on page 64 shows a typical set-up tor copper 

plating. 
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THE DIRECTIONAL STUDIO MICROPHONE MD421 


lid* pi aUt m U a n y £ tyIed , movin *. coil microphone will meet the demands of the recordist 
Vf d rt „r 0W price , d d, rcctional studio microphone with the sound quality 

Pjr. 011 !, wc H1-known and proven microphone MD 21. One can truly say: the MD 4^1 is an 
MD 21 with a very good directional characteristic Even the styling of the case whh 

*i. st)uarc cross-section points to the origin. The type designation was chosen 

quality?" 8 y *° SOUn<l SlmlI,r 1o the MD 21 421 <• *n taage that commil s to top 


Why Directional Microphones? 


RecordinRs are often to be made in acoustically unsuitable rooms The use of non- 
ba^kBround y i pr ? duc ® s an unfamiliar reverberant sound with disturbing 

sensifive to 15 p du <f ° the omni-directional conversion devices being equally 

sensitive to all directions. Reflected sounds from walls and flat furniture surfaces and 
the running sound ot the tape recorder will bo recorded as well. Places, and 

The human ear is sensitive to direction and it seems therefore only rieht to use in 
preference to^nht^ - ro ? n » 8 n J lcroph 25 e# receiving sound from a certain direction with 
foSnd Sh,' mS b, ihiu» natural recording free from reverberation. Thus the desired 
n?eiSd 1 F d p wi sl A h . e echoes of the room and background noise are largely sup¬ 

pressed. E.g. the MD 421 with its cardtotd directional characteristic is in this wav 

a^he C back C “it WhiI ? L\ is dcsi rably “deaf” towards the sides and above all! 

at the back. It has the remarkable reduction of response of 16 db at the back* This 

thl rocordVnl tru| y na * ural recordings, as too high a discrimination makes 

unfnvmi»h U* ri5£f,f r «,in fy * , °, n the othe r hand ' a damping which is too low for 
^niX«Uonaf ??lcrophonc rC " a rev * rb * ran * reproduction similar 10 ,ha < °‘ 

Moreover, the discrimination at the back of the MD 421 is to a large extent uniform 
[or ail frequencies (see polar diagram). This statement can readily 8 be proved by a 

listening experiment in which the sound incident comes from various directions. The 

S |° U ? ds , C ' R ' i aS n ^ ral with sound arrivin * from the side as with sound 
originating in front; a clear difference is apparent only in the volume. 

All these excellent directional properties permit the use of the MD 421 in installations 
m which loudspeakers are employed in the same hall. It contributes to the elimination 
of the dreaded acoustic feedback howling. 

The directional microphone MD 421 is fitted with a compensation coil which protects it 

against the effects of stray magnetic field. 


WIUIAM WILLIS S CO. P1V. LTD. 


-2 kc/* 

8 kc/s 


428 ELIZABETH STREET, MELBOURNE 


Telephone 34-0539 


Polar Diagram 



introducing the 

TRUVOX 90 


senes 


Clinically professional in every line. Crisply precise 
in operation. Full atul faithful in reproducing sound 
. . . this sums up the neu- Series 90 — the finest 
yet from TRUVOX. 


PRICE 
142 gns. 


ILLUSTRATED: 

PD.93 2-track mono tape unit 
PD.95 4-track mono tape unit 


ALL THESE FEATURES: 


‘PIANO KEY” OPERATION : CATHODE FOLLOWER OUTPUT : RECORDING LEVEL VU 

METERS : 3 SPEEDS : HUB-LOCK REEL CARRIERS 4-DIGIT COUNTER AUTO 

£T£ P ™U^. LL OPERATE ALSO IN UPRIGHT POSITION MIXING FACILITIES SPECIAL 

CUE CONTROL : TRACK-UPON-TRACK RECORDING 

ECHO CHAMBER EFFECTS: FREQUENCY RESPONSE, ALL MODELS, AT 7V 2 I.P.S. 30-20 000 CPS 

± 4 DB; 3% I.P.S. 40-12,000 C.P.S. ± 4 DB; V/» I.P.S. 60-8,000 C.P.S. ± 3 DB. 
OTHER MODELS INCLUDE: COMPLETE TAPE RECORDERS, 2 OR 4-TRACK, R92 OR R94. 

STEREO TAPE UNITS, 2 or 4-TRACK, PD99 OR PD97. 

DECKS ONLY. 2 OR 4-TRACK, D92, D94, D97, D99. 

CAN BE SEEN AND DEMONSTRATED — T'&TW^A'} STEREO CENTRE, 161 EXHIBITION ST.. MELBOURNE 

Guaranteed and Serviced by the Australian Distributors: 


BROWN & WATSON ELECTRONICS PTY. LTD. 


281 LATROBE ST., MELBOURNE. PHONE 67 8025 

139 T?c^« L D^K^ T io A J[ V !,^ DA1 - E 1023 HAY ST - PERTH NORTH TER. HOUSE 
N.S.W. PHONE 68 4441 PHONE 21 4621 ST. PETERS, S.A. 
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The photo above 
shows how a piece 
of copper wire is 
used as a hanger 
to support the 
work in the plat - 
ing bath. At right 
are typical com¬ 
mercial cleaning 
and plating salts . 


sure of the current per unit of total sur¬ 
face area of the work. Estimate the 
surface area — don’t try to measure it 
exactly, great precision is not required. 
Multiply the number of square inches 
of surface area by the current density 
value shown in the table to find the 
plating current required. 

In general, use the lowest current 
density which gives a suitable plating 
thickness in the allowable time. This will 
give an even, properly adhesive plating. 
Too great a current density will result 
in “burning” — a spongy, uneven and 
poorly adhesive coating. 

When plating, it is usually advisable 
to shake or vibrate the work and hanger 
during the plating process to ensure 
that it is not surrounded by exhausted 
electrolyte. In the case of gold plating, 
rotation of the work may be necessary 
to ensure that all surfaces receive an 
even plate. 

The acid copper plating bath recom¬ 
mended will not plate copper over iron 
or steel. To copper plate these metals 
it is necessary to first plate them with 
nickel. Acid pickling may be required 
before the nickel will adhere reliably 
to the iron or steel. 


inium is converted into a thin and even 
layer of aluminium oxide. This may be 
produced by immersing the aluminium 
object in a weak caustic solution (such 
as sodium or potassium hydroxide), or 
alternatively by the electrolytic process 
shown in the table. 

In contrast with plating, the work is 
connected to the positive terminal of the 
supply and becomes the anode. A lead 
or mild steel cathode is used, and the 
electrolyte is dilute sulphuric acid—some 
70mL of concentrated acid per quart of 
water. (Other electrolytes are sometimes 
used, such as chromic or oxalic acid, 
but sulphuric acid is usually easiest to 
obtain.) 

Fairly high voltages are employed. 


The FANTASTIC Tools of Tomorrow... 

SELENIUM 
AND SILICON 
SOLAR CELLS 
(PHOTOCELLS) 

Selenium and Silicon Solar Cell*. 

it SOLAR CELLS (Sun Batteries) as used in 
Satellites. Convert the Sun't ray* into electri¬ 
city and operate small Motors, Transistor 
Radios and Walkie Talkies, Magic Eye and 
Remote Control Devices, Alarms, etc. 
it DIFFRACTION GRATING Replica. Ex¬ 
citing new material for Display, Photography, 
Art, Industry. Education. . . Here is the 
Miracle Material for the "ideas man”; experi¬ 
ment. create new products and Make Money. 
+ ONE-WAY MIRROR Material. For Nature 
Study, Property Protection, Photography, or 
iust plain fun . . . you see out but outside 
can’t see in. Sheets lOViin x 18in and 21ia x 
36in (complete with suggestion page). 

* MOIRE PATTERNS. Use this revolution¬ 
ary new science to Design. Measure, Solve 
Problems, Create . . . unlimited future possi¬ 
bilities. 

Also 100$ of other Space-Age Wonders for 
ALL ages and pockets . . . Science, Photo¬ 
graphy, Astronomy, Optics, unique Tools/ 
Instruments/Equipment, Educational Aids. 
Kits. Projects, Puzzles. EVERYTHING for 
Study, Profit or Fun. 

Let’s know what you may be interested in; 
write name/address clearly and enclose 2/- 
for mailing costs of literature and FREE 
146-page Catalogue from U.S.A. . . . DEPT. 
EL*. "NEW ERA,” Box 3702, C.P.O., 

SYDNEY, Ni.W. 

(Sole Agents: New Era Productions.) 

(333 George Street, Sydney, N.S.W.) 


solder. Plate soft soldered articles with 
copper before silver plating. When rho¬ 
dium is to be plated on objects made 
from iron, steel, zinc, aluminium or 
lead, a copper or nickel under¬ 
coat should first be applied. 

After all plating, remember to wash 
the work and other equipment thoroughly 
—not only in the interests of safety, but 
because plating solutions are corrosive 
and will also cause smears and tarnishing 
of the work. Dry the work with a soft 
cloth, with hot air or in heated sawdust. 

A process allied to but distinct from 
plating is anodising, which is commonly 
used to impart an even matte finish to 
aluminium work. Anodised aluminium 
can be dyed with organic dyes to produce 
a most attractive finish, as witnessed by 
many domestic drinking tumblers and 
saucepan-lids. 

In anodising the surface of the alum- 


from 12-20V. The current may be quite 
high, and an accumulator is best used 
as the supply. The process takes some 
20 - 30 minutes. Make sure that only 
aluminium is in contact with the solution 
at the positive electrode—.use an alu¬ 
minium strip hanger, or leave part of the 
job out of the solution. 

If an aluminium hanger is used; it 
should be firmly attached to the job— 
the anodised aluminium surfaces are 
very poor conductors. 

When anodising is complete, the work 
should be thoroughly washed. It may be 
dyed by immersing it in cloth dyes (the 
colourfast variety is preferable). To 
make the dyeing fast the work can either 
be coated with clear lacquer or boiled 
in water—the latter removes some of 
the colour, but “fixes” the rest. 

And with that necessarily rather brief 
discussion of anodising we must bring 
this article to a close. In closing the 
author would like to gratefully acknowl¬ 
edge the assistance provided by the firm 
of Matthey Garrett Pty. Ltd., who were 
most courteous and helpful in providing 
plating information and details of mate¬ 
rial availability. Without their assistance 
the article could hardly have been writ¬ 
ten. a 


MIRROR GRINDING 


THE TELESCOPE 
MAKER 

Build your own power¬ 
ful astronomical tele¬ 
scope. 


IT WORKS! 


When a very thin coating of gold is 
to be plated, a nickel undercoat is ad¬ 
visable. Otherwise a silver undercoat 
should be used. With very thin gold coat¬ 
ings silver may tend to diffuse through 
the gold. 

Silver should not be plated over soft 


FREE CATALOGUE of • Do it yourself kits. • Telescopes. • Optical 
parts. • Lunar Maps. • Star Atlases. • Books. • Binoculars. 

Special—a two-coloured Lunar Map 101” x 101” listing 300 formations. 
Add 5d Postage. Price 2/6. 

AMATEUR ASTRONOMERS SUPPLY CO. 

17 Falcon Street, Crow's Nest, Sydney; P.O. Box 49, Mosman, N.S.W. Phone 43-4340. 
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Heath-Assembled Precision Research 


and Classroom Instruments 




A Co-ordinated 


FREE FOLDER! 

Gives full descriptions of entire 
Malmstedt-Enke Lab System and 
components. Complete with 
specifications and prices. Write 
or call for your free copy today. 

System of Instruments, Accessories and Text for Educational 
and Research Purposes 



• A complete electronics lab for scientists and en¬ 
gineers. • All equipment factory wired and tested. 

• Ideal for teaching electronics to both graduate and 
undergraduate scientists. • Perfect for everyday use 
in research labs. • “Solderless’* spring-clip connectors 
in experimental parts groups allows fast, easy circuit 
changes. • Authoritative Malmstadt-Enke textbook 
“Electronics For Scientists.” • Multi-purpose units with 
features not matched at any price. 

Complete, Co-ordinated Electronics Laboratory! 

Consists of special experimental chassis and parts, fac¬ 
tory-assembled test and lab instruments, and an informa¬ 
tive textbook . . . fills countless requirements in 
scientific, educational and research applications. The 
EU-100A “Maldmstadt-Enke Instrumentation Lab’’ was 
engineered by Heath in association with Dr Howard 
Malmstadt, University of Illinois, and Dr Christie Enke, 
Princeton University . . . originators of the system 
and authors of the widely acclaimed text, “Electronics 
For Scientists.” 

Ideal For All Sciences! Provides chemists, physicists, 
engineers, medical scientists, biologists, students and 
research workers with a firm working knowledge of 
circuits and modern instrumentation that will prove 
invaluable in their work. 

Widely Accepted in Academic And Industrial Labs! 

Used by colleges, universities and industrial institutions 


at all levels . . . technician, undergraduate, graduate 
and post-doctoral. 

Special-Purpose Instruments! Many units within the 
EU-100A station serve multi-purpose applications. For 
example, the EUW-20A Servo-Chart Recorder is useful 
in learning about servo systems and null-point recorders 
. . . recording pressure, speed, temperature, strain, light 
radiation, etc., in research or development labs when 
used with suitable transducers . . . and can be modified 
with a simple plug-in adapter to provide a sensitive 
and accurate pH meter for research and control labs. 

New! All-steel Desk-top Cabinet . . . (illustrated above) 
holds all EU-100A components and instruments. Every¬ 
thing is in line-of-sight and at fingertip control. 10 
labelled instrument power outlets are controlled by a 
single on/off switch. Sturdy brackets keep tools, leads, 
and all other parts within easy reach. Requires 30in x 
60in desk or bench space. Entire system can be set 
up and operating within a few hours after delivery. 

Purchase As A Group Or Separately! All components 
are available as a complete system, may be purchased 
separately in select groups, or as individual units for 
specific applications. 

For complete information and the FREE FOLDER 
write or call TODAY to your nearest Warburton Franki 
office: 


® WARBURTON FRANKI 


SYDNEY: 307 Kent Street. 29-1111. 

?04 Flinders Street. 233-233. 
BRISBANE:^ 3 Chester Street. Fortitude Valley. 

LBOURW|e/ 2^0 Park St.. Sth. Melb.. 69-0151. 
HOBART, LAUNCESTON: Associated Agencies 
Pty. Ltd. 

ASTJLC WESTS 844 Hunter Street. 61-4077. 
^LVP N P ONG: 140 Keira Street, 2-5444. 
PERTH: Tough Instrument Service Co.. 993 Hay 
Street, 21-9767. 


68 


ELECTRONICS Australia. August, 1965 




























As so often happens with these columns, after the tumult and shouting 
of major arguments have passed, we are left with a collection of "bits 
and pieces" — observations which came in too late for the mainstream 
discussion, items that have been passed over, and so on. This is one of 

those months. 


By W. 

I N the interests of continuity, however, 
we can begin with the matter of com¬ 
ponent prices in Australia, which has 
been the subject of running comment in 
the past two or three issues. 

A point which has been brought to 
our notice is the relevance to the situa¬ 
tion of modern mechanised (or should 
we say computerised?) methods of ac¬ 
counting and stock control. I don’t pro¬ 
fess to be an expert In these matters 
but the broad story, as put to me, is clear 
enough. 

Stock xontrol and accounting has al¬ 
ways been a tremendous headache to any 
manufacturer concerned with large num¬ 
bers of small, low-cost items, made to a 
variety of specifications and supplied in 
a variety of quantities to a variety of 
purchasers. Resistors, capacitors and 
other small items common in the elec¬ 
tronics industry provide classic examples 
of such products. 

Tight stock control by the old book- 
and-pencil methods could become costly 
beyond reason. 

“Loose” stock control led to ineffi¬ 
ciency through wrong production plan¬ 
ning, unwise purchase of raw materials, 
and such like, with plenty of opportu¬ 
nity for pilfering or other unprofitable 
“leakage” of stock. 

A course which is currently being 
adopted by industry Is to install a com¬ 
puterised accounting system and channel 
everything through it, so that it becomes 
a “Big Brother” who hears all, sees all 
and knows all. 

It knows the stock position at any 
point in time and is fed with all the 
orders. It issues consignment instruc¬ 
tions and invoices, instructs the factory 
as to what needs to be manufactured, 
looks after raw material requirements 
and works out piece-work payments for 
operators in the factory. 

And so on, with variations. 

To make all this possible “Big 
Brother” has to be fed with information 
in a strictly standardised form and this 
keeps quite a lot of people busy—so 


N. Williams 


many, in fact, that the “economies” of 
computerised operation are currently the 
subject of much argument in the business 
world. 

But that is another story. 

Be that as it may, for big clients and 
big orders, the system works well and 
the cost of injecting information to the 
computer system is small compared with 
the profits from the transaction. 

But here’s the rub: 

Unless special provisions are made, 
exactly the same system has to be used 
and the same process costs are involved 
for small orders as for large. The sys¬ 
tem goes through the same motions to 
handle the sale of 0,000,001 resistor for 
£000.00.06 as it does for 1,000,000 re¬ 
sistors for £2500.00.00. 

What’s more, it makes no effort to 
conceal the average cost of handling each 
individual transaction. That is one 
reason why executives, these days, are 
very conscious of this figure. 

In talking to us during the month, 
one such executive recited something like 
the foregoing and finished with the 
refrain . . . 

“We’ve got ’em by the million 
But we can’t sell you one!” 

He then went on to speculate about 
the possibility of some individual whole¬ 
saler acting as a distribution agent for 
small quantities but ended with the 
grumble that wholesalers won’t think this 
way and won’t spend money individually 
on reasonable stock. 

Which brings us right back to the 
observations in earlier issues. 

What bothers me is why computer 
systems or other automated stock hand¬ 
ling procedures have to be so inflexible. 

Surely a manufacturer should be able 
to set up a small subsidiary stock of his 
own lines which could be fed in bulk 
per the computer system but sold in small 
quantities by the most economical pos¬ 
sible means. 

Every office has a petty-cash system, 
which is there to cover small but neces¬ 
sary expenditure on items which are in¬ 


dividually too trivial to warrant separate 
detailed accounting. 

Surely it should be possible for manu¬ 
facturers to operate this in reverse, to 
handle sales which are individually un¬ 
important but significant in toto—and 
significant in more ways than one. 

On the subject of kits, G.B. of Towns¬ 
ville, Qld., says that he was interested in 
acquiring tape equipment along the line 
of our Playmaster 110. He had thought 
to build It but found that he could buy 
it ready assembled for only £6 more 
than the cost of the kit. 

To quote: 

“‘What would be the sense of my 
fiddling around with a soldering iron, 
smoking myself silly in the wee sma’ 
hours, only to make a killing of six quid? 
And that’s assuming the whole thing 
worked when Yd finished!” 

He goes on to say that he subscribes 
to an English journal and indications 
there are that considerable savings can 
be effected between buying a kit or 
buying it ready built. He goes on: 

“One of the clues appears to be the 
sales tax. Here, everything carries a 
pretty high level of tax whereas, in Brit¬ 
ain, the purchase tax Varies and, in some 
cases, does not apply . The situation is 
such that it is possible to buy, in Brit¬ 
ain, the *works’ and ‘case’ much cheaper 
than the case with the works already 
inside. 

“Incidentally, one of your advertisers 
says ‘quality assembled test equipment at 
Kit Price.’ Very soon it will be cheaper 
to buy a completely assembled and tested 
piece of equipment, simply to tear it 
apart for the pleasure of building it our¬ 
selves!” 

A number of readers are obviously 
intrigued by this latter situation—ready- 
built kits competitive with kit prices. 
On the surface it appears plainly ludic¬ 
rous. 

Here again I (or We, the magazine) 
have no first-hand knowledge of exact 
costs, because we have no connection 
with any electronic business house. We 
originate and publish designs for the 
benefit of our readers, and it is of no 
special significance to us whether readers 
build them up for the pleasure and 
instruction of so doing or buy them 
ready made. 

However, we do hear comment re¬ 
garding both activities which tend to 
explain the situation. 

As we have already said, the costs of 
marketing small quantities of compo¬ 
nents are very real and multiply as the 
buyer— 

(1) Spreads his purchases over more 
occasions; 

(2) Delays the man behind the counter 
while he makes up his mind or talks 
about his problems; 

(3) Expects every item to be well 
packaged and complete with lead con¬ 
nection data. 

All these things are very much a 
feature of over-the-counter selling and 
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for quality, select 


Peak 

hi-fi equipment 





ST-100 stereo amplifier 6A7 dual cone Grado 

valve type type speaker magnetic cartridges 



KR 12H 4-speed 8CX-50 co-axial mg 12 tone arm 

player unit type speaker 



A7 stereo amplifier L-810 H, 4-speed 

fully transistorized turntable 


available from 
all leading 
specialist and 
trade houses 


sole 

AUSTRALIAN AGENTS 


H. ROWE 


& CO. PTY. LTD. 
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historic legal precedent" 


Dear Sir, 

The following matter appears of sufficient interest that you may wish 
to give it early and appropriate publicity in your journal. It appears that, 
by a recent decision of the Minister for Customs, Mr Ken Anderson, 
the traditional high duties imposed on important items of radio equipment 
imported into Australia from foreign sources may be remitted in certain 
circumstances. 

The Minister was requested to review the following incident: In April, 
1965, 1 sent a 500-cycle bandwidth 455KC mechanical filter to Mr H. N. 
Bowman, VK5FM, of Bridgewater, S.A., purchased at his request in connec¬ 
tion with certain experiments planned between our respective amateur 
stations in the VHF bands. The filter was estimated for Customs duty at 
£14/9/, or about 80 per cent of its wholesale price. 

Representations were made to the Minister by me and others, indicating 
the impossibility of procuring such a filter from any Australian manufacturer 
now or in the immediate future, and its vital importance in a serious 
research project. It was further emphasised that Australian radio amateurs 
had traditionally expended much of their limited personal resources to 
ensure that their equipment was equal to the world's best, exercising great 
ingenuity in the face of limited availability of appropriate industrial com¬ 
ponents . 

In a letter from the Minister of Customs, dated June 1, 1965, I am 
advised that it has been decided to admit the filter duty free. I understand 
that the Minister has expressed to Mr Bowman his appreciation of the 
“excellent technical description” accompanying the request for removal of 
duty. 

This enlightened and historic legal precedent hopefully opens a new 
door to the future of the Australian experimenter. As always in such 
matters, continuance of this attitude by the authorities will depend on 
respect for the legal intent. It would appear to cover items intended for 
experimental purposes, and not available from Australian sources. Abuse 
of this privilege by the irresponsible may well wreck its operation for the 
many. Let us hope that commonsense will prevail. 

As a former Australian now engaged in brain research with many 
commitments in the area of biomedical engineering, 1 am ever mindful 
of the almost incalculable importance of a body of sophisticated techno¬ 
logical knowledge in the Australian community. It may well rank with seem¬ 
ingly more specific commitments in the country's development, and particu¬ 
larly in its defence. For this reason, the opportunity to take full advantage 
of overseas technological developments should be available to the Australian 
experimenter. 

Sincerely yours, 

W. ROSS ADEY, M.D. 

WB6DEX 

(ex-VK5AJ , VK3AJL, G3GPC). 

(Professor of Anatomy and Physiology, University of California, 
Los Angeles. Director, Space Biology Laboratory, Brain Research 
Institute, University of California, Los Angeles.) 


provide the incentive for pre-packaging 
chain-store presentation, by way of 
answer. 

On the other hand, kits are often 
assembled by people working privately 
on a piecework after-hours basis, where 
the accounting of time may not be so 
strict. They are supplied with cartons 
of components bought at good “manu¬ 
facturers” rates and without packaging 
frills. They work in their own time, at 
their own convenience and for an agreed 
price per finished unit. 

Over and above this, there is always 
the chance of further savings if com¬ 
ponents can be used which are new and 
surplus from a manufacturer’s stock, 
but not packaged or salable as a retail 
item. 

As we said in an earlier issue, the 
situation is as much a comment on the 
economies of such manufacture as it is 
on the costs of selling individual com¬ 
ponents. 

I note, by the way, that component 
costs are the subject of an editorial in 
a small American publication which 
reached us recently through the mail. I 
quote the relevant pars: 

“While we all complain about the cost 
of electronic components, it is interesting 
to note that the American hobbyist is 
the envy of his brothers around the 
world. 

“Even our Canadian neighbours (as 
noted in a recent magazine item) pay 
much, much more for their supplies. 

“In many nations, parts are either 
completely unobtainable or are priced 
completely out of the reach of the aver¬ 
age worker. 

“Even in the more advanced coun¬ 
tries, the difference is noticeable. A typi¬ 
cal example would be the popular Heath- 
kit VTVM IM-13, which sells here (in 
the U.S.) for 32.95 dollars. A recent ad¬ 
vert. in “Teletronics” (Australia) lists the 
1M-I3E (export version differing only in 
the power transformer and line cord 
connector) for £30/10/, which translates 
to 68.32 dollars." 

“Couple these prices to a wage scale 
which is much lower than in the U.S. 
and, even with their lower food and 
medical costs, it makes the hobby look 
much more difficult. 

“It is certainly a tribute to the hob¬ 
byists that, in Australia the largest elec¬ 
tronics magazine has a circulation of 
44,000 and, even Hew Zealand, with a 
total population under 3 million, sup¬ 
ports its own electronics magazine” 

Looking back over what has been 
written, it adds up to a lot more than 
I had intended to say, but perhaps it’s 
not a bad thing. 

If, by ventilating the subject of com¬ 
ponent costs, some improvement in the 
situation can be effected, the space and 
effort will have been well expended. 

CORRECT ENGLISH 

By way of a change of subject, S.H., 
of South Melbourne, puts pen to paper 
in the cause of correct English usage in 
“Forum” for April last. He precedes 
his other remarks by the following tale: 

“A schoolboy, being asked what 
*forum’ meant, defined it thus: A place in 
Rome where the senators used to argue 
politics and then asked the people to 
vote; some were for 'em, some were agin 
'em: mostly they were for'em—hence the 
name!" 

Perhaps I should make confession 
here. Years ago, when these columns 
were first started, I wanted to use the 

ELECTRONICS Australia, August, 1965 


title “Forum—and Aginum,” but the late 
John Moyle, who was then in the Edi¬ 
torial chair, stuck out for “Let’s Buy An 
Argument.” 

More recently we substituted the word 
“Forum” as being, perhaps, a little more 
general in its meaning, but the “aginum” 
part never got beyond a laugh over 
morning tea. 

Our corespondent goes on: 

“In cases where questions are about 
verifiable facts, the odds are on your 
staff. 

" However, as so often happens with 
nice, technical distinctions, the definitions 
revolve more round semantics than facts. 
Consequently the utmost precision of 
language is required on both sides. 

“It would be pedantic to criticise the 
use of colloquial or idiomatic expressions 
in articles which are written in a chatty 
style. Nevertheless, where concepts are 
at stake, avoidable errors should be ex¬ 
cised. 

“Now I must take you up on the use 
of imply and infer. We should agree that 
the two meanings are opposite in sense 
and are not interchangeable. They are 
precise and, having no suitable substi¬ 
tutes, should not be debased. 

“The rule almost obeys Ohm's Law. 
Implication is a radiation or going out; 
inference is induction or taking in. 


“It, 1, they, etc., imply: you infer. 

“Terms do not infer. Even had they 
been human they would still have had to 
imply , for a second party to make an in¬ 
ference. 

“No doubt, you may be able to quote 
dictionaries which give the words as 
optional; in good writing, especially of 
a technical nature, the two thought pro¬ 
cesses are distinct and opposite. It 
would be a loss not to have these sep¬ 
arate meanings." 

The reference to dictionaries sounds 
like a sly dig at our habit of quoting 
references when challenged on technical 
points. If so, there’ll probably be oppor¬ 
tunity for plenty more digs, because it’s 
a very natural and reasonable thing to 
do. 

But in this case I propose to raise no 
such defence. Our correspondent has 
made a very good point and one well 
worth watching in future. 

It’s reassuring to read his last par: 

“As you do not often stray over the 
grammatical no-man's-land, I can only 
take a pot-shot very rarely. Still it's 
good fun: I have you won’t take my 
strictures amiss.” 

To which 1 can only reply . . . “When 
1, or we, start taking offence at construc¬ 
tive criticism it will be time to step 
down for someone else.” 
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MULTIMETER TESTERS 

EXCLUSIVE TO RADIO HOUSE PTY. LTD. Pbone 26-2817. 


LIMITED STOCK ONLY 
Model RH-10 


RANGES: 

DC Voltages: 0-10-50-500-1,000 
V at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 

Resistance: 0-10K-1 Meg: 60 
ohms, 6 Kohms at centre 
scale. 

Capacitance: 250uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 

Output: 0-1,000 V in four ranges. 

Size: 5in x 3£in x liin. 

Weight: 13oz approx. 

Price £5/7/6 

Postage 5/- to 10/- extra. 


Model RH-5 


* High -sensitivity-20,000 Ohms/ 
V DC, 10,000 Ohms/V AC. 

* 3in Meter. 

* Handy pocketable size. 

SPECIFICATIONS 

DC Voltages: 0-10-50-250-500- 
1000 V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500- 
1000 V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms, 6.2K, 
62K. at centre scale). 

Capacitance: 0.000 luF-0.005uF t 

005uF-luF. 

Decibels: minus 20db to plus 
36db in 2 ranges. 

Dimensions: (3£” x 5£” x H”). 

Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 


Price £9/-/- 

Postage 5/- to 10/- extra. 




SCOOP PURCHASE 

6 Transistor de luxe model Radio 
made by International. Complete with 
leather carrying bag and earphone, 
etc. Size 4iin x 2iin. 

£10/10/- reduced from £15/15/- 

Plus postage and packing 7/6. 


rr 


Actual Sue 

KEY LITE 
39/11 

with fob keyring, never need 
batteries or globe. Simply squeeze. 
Illuminates car and house locks, 
etc. 40/. Posted anywhere 


NEW FROM GERMANY 

THE OXFORD 
ELECTRIC RAZOR 

Twin blades 
rotary cutting 
head, spare 
batteries 1/6 
standard size. 
No. 950 size, 
overall length 
Sin. 

£3/19/6 


RADIO HOUSE PTY. LTD. 

306-308 PITT STREET, SYDNEY. Also at 760 George Street and 6 Royal Arcade. 


Model RH-50 

Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K. at mid-scale). 

Decibels: minus 20 to plus 57 
dB (O dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 


Price £15/10/- 
Post 5/- to 10/- extra 

Batteries: 1 (1.5V), 1 (15V). 
Size: 3 5-16” x 6 5-16” x 2i” 
Weight: 1.41b approx. 


PORTABLE TRANSISTOR TAPE RECORDER 

"SUNACE" PD 401 
10 gns. Postage 7/6. 

Complete with Mike, Battery and Tape 
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TV Aerials and TV Sound 

Our Answer Man, this month, has been called upon to discuss a couple 
of matters to do with television reception — the idea of stacking tele¬ 
vision aerials for distant reception and the problem of receiving hum- 
free TV sound signals on a wide-range FM broadcast tuner. 

I have a book about Where an aerial has to operate over 
television made easy, a narrow and specific band of frequen- 
It mentions that bet- cies—say a single TV channel or the 
ter signals can be re- 144-148MC amateur band—no special 
cei>cd by stacking two aerials, with half difficulty arises, because the equivalent 
a wavelength between them, and joining wavelength can be calculated, as also 
them with ribbon. How long is half a any fraction of a wavelength, 
wavelength? But general purpose television aerials 

We don’t know whether your phrase are commonly designed and required to 
‘‘television made easy” is the actual title operate over a wide range of fre- 
of a book or a description. quencies. from 50MC or below to over 


Frankly, we are not at all happy about 
some of the books we have seen, which 
might qualify for such a description. In 
bypassing some of the “too hard” 
aspects, they can all too easily end up 
with half-truths, particularly if the 
author is more gifted as a writer than as 
a technician. 

From what you say, we suspect that 
something like this applies to the book 
which you have been reading. 

One of the accepted methods of inter¬ 
cepting a little more signal from distant 
television stations is to “stack” two 
aerials, mounting them one above the 
other and interconnecting them. But 
there follows from this statement ques¬ 
tions as to how far apart they should be 
mounted and just how they should be 
interconnected. 

The practice of mounting aerials a 
fraction of a wavelength apart is com¬ 
monly advocated in handbooks on VHF 
aerials but a wavelength is not a fixed 
unit of distance, as you appear to 
imagine. 

Radio signals travel through space at 
a speed of about 300,000,000 metres per 
second. 

If a signal has a frequency of, say, 
100 megacycles per second, it can be 
suggested that 100,000,000 complete 
wave cycles will pass a given point in 
one second. 

From these two figures, it follows that 
the length of each wave in space must 
be 3 metres. 

For a signal having a frequency of 
200 megacycles per second, the wave¬ 
length would be 1.5 metres, and so on. 

In short, the wavelength of a radio 
signal varies inversely with frequency. 

Assuming that wavelength is expressed 
in metres and frequency in cycles per 
second, either one can be found by 
dividing the other into 300,000,000. 

With wavelength in metres and fre¬ 
quency in kilocycles per second (KC) 
either can be found by dividing the 
other into 300,000. 

For metres and megacycles per second 
(MC) use 300. 


200MC. The incoming signals may 
therefore have a wavelength ranging 
from more than 6 metres to less than 
1.5 metres. 

In these circumstances, the term “half 
a wavelength” is quite meaningless in 
terms of aerial spacing. 

Nor does the problem end there. It 
isn't right just to connect two aerials 
together with a piece of aerial ribbon 
and expect them to work efficiently in 
unison. 

As far as the end result is concerned, 
the exact nature and length of the inter¬ 
connecting conductors is significant, as 
also the phasing (that is whether the 
elements one above the other are con¬ 
nected or those on opposite sides of the 
two aerials) and the point of connection 
for the down-lead. 

The instruction you quote doesn't take 



any of this into consideration and the 
results you might get by simply mount¬ 
ing two aerials, one above the other, and 
interconnecting them would be very 
much a matter of luck. 

If you are in a weak signal area and 
have a need to use something more than 
a single high-performance aerial, you 
would be well advised to take the matter 
up with a TV aerial manufacturer or his 
local representative. They have worked 
out the right ways to stack various types 
of aerial and can provide the requisite 
“hardware” to interconnect them to best 
advantage. 


Is (he FM sound radi¬ 
ated by television 

stations the same kind 
of FM as used for 

overseas hi-fi broadcasting? On an FM 
tuner, the sound seems to sillier from 
hunt, even though I don't notice the 

same hum in my television receiver. 

Why? 

This question really breaks up into 
two parts, so let's begin by considering 
the first sentence. 

The frequency modulated (FM) sound 
signal radiated by Australian television 
stations differs only in detail from the 
kind of signal radiated by overseas FM 
broadcast stations — and by the experi¬ 
mental stations which once used 
to operate in this country. 

The FM sound signal pertaining to a 
television station is handled by a fairly 
ordinary FM transmitter quite distinct 
from the picture transmitter but, for con¬ 
venience, radiated from the same aerial 
system. 

In terms of frequency, television sta¬ 
tions are distributed in “channels” from 
below 50 to above 200MC and most of 
the signals, picture and sound, fall out¬ 
side the normal pass-band of conven¬ 
tional FM broadcast tuners, as fitted to 
some imported hi-fi equipment. 

In Australia, channels 3, 4 and 5 are 
inside the sector originally envisaged for 
FM broadcasting, but other channels 
may sometimes be received as an 
“image” or other “spurious” effect in 
tuners having limited RF selectivity. 

Another point about FM signals, as 
transmitted from television stations, is 
that their frequency deviation is some¬ 
what less than usual for FM broadcast 
stations, this being dictated by the tech¬ 
nical standards under which TV stations 
operate. 

This does not have any essential effect 
upon the quality of sound available but 
does mean that the detector in a tuner, 
designed for wider signal deviation, re¬ 
covers a somewhat lower level of audio 
signal, requiring the audio gain to be 
advanced a little more. 

However, while the sound signal trans¬ 
mitted by a television station is a fairly 
normal FM transmission, the method of 
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★★★★★★★★ PHONE 51-3845 



136 VICTORIA ROAD, MARRICKVILLE, SYDNEY, 

AND 636 KINO STREET, NEWTOWN-S1-7008 

EVENINGS and WEEKENDS: "KALUA," Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, EARLWOOD, BUS STOPS AT DOOR, STOP No. 42 


T.R. 1934-35 

21-vulve 10-channel V.H.F. Trail' , 
reivers. 100-155 meg*.. 24-volt oper¬ 
ation. New condition. Willi circuit. 

£15/17/6 


AC. D.C. MOTORS 

32V and 110V 
High Speed, Series Wound. 

1 K h.p. motors. 

£1/17/6 

Post. N.S.W. 7 6. Interstate 12-6. 

NEW VALVES 
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AVO 

TUBE TESTERS 

Mutual Conductance Type. 

£25 

NEW POWER 
TRANSFORMERS 


17 


1960 51n CRO. 5 

325 x 325 150MA 4 15 

285 * 285 300 MA 7 7 

800V and 270V 300MA 7 10 

240V-110V 1.3KVA Auto 10 10 
150 * 150V 30 MA 
225 x 225V 40 MA . 

124V Doubler 300MA 
130V Doubler 400 MA 
145V Doubler 450 MA 
150V Doubler 500 MA 
220V Doubler 600 MA 
M0 x 310 170 MA . 


7 

1 10 
3 7 

3 17 

4 17 

5 7 
7 7 
2 9 


NEW HEADPHONES 

5 Ohm. £1 2 

2000 Ohm. 12 

4000 Ohm. 15 

American Lightweight . . 12 

Australian DI R. 12 

Dynamic Earpieces, pr. 4 

Post., 2 6 pr. 


Vibrator Transformers 


6V 300V 125 MA 
12V 325V 125 MA 


4 7 
4 7 


RELAYS 

6V, 3-pole Miniature .. 


1700 IpDT 


10 0 
7 6 
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9006 
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It 

1300 spot ? 

500 I 500 SPDT. y 

12 volts, DPDT. 5 amp £1 0 

12 volts DPDT. 12 

lOOpf TX var. condenser* if 
100 to 500 pf 3000*, var. 10 
500 to 2000 pf 7S0v. var. 10 
Hi-speed Polarised relay £2 10 
400 ohm. 12 

Lapel Crystal Mikes. 12 6 

Crystal Mikes with switch . , 15 ‘ 

Telephone Pick-up Unit* . . 12 

Contact Pick-up I'nlts . . . . 15 

lOOI’A Stereo Bal Meters £l IS 


OIL FILLED 
CONDENSERS 

Smfd 600V ........ 3 

Imfd 600V 0 

Imfd 600V. « 

4mfd 600V 0 

4mfd 2.5K . .. £1 10 

Imfd 3000V 17 

5mfd 5K, .1 5K. .1 3K AC 
.25 4K. .5 2V*K . .. aa. If 
4 mfd 3000 1 15 

2 mfd 3000 If 

1 mfd 3000 ...... 1 0 

1.25 mfd. 6000v. . . .. 2 5 

mfd 4000v.1 10 

2 mfd. 2000v. 15 

4 mfd. 1300v. 15 

1 mfd. 1500v. 10 

8 mfd. 600v. 1% 

1 mfd. lOOOv. to 


PYE REPORTER 

2-way Vehicle Band Transceivers. 
Ex Taxi Cabs. 

12 volt, 70 meg. Complete with 
valves and speaker. 

£16 17/6 

Air tested. Reconditioned with 
crystals to your frequency. 

£45/-/. 

NEW C.R.O. TUBES 

.* A 1*1-906 .11 ii 


100 NEW ASSORTED 
RESISTORS 

Mainly I.R.C.. IS, l.l Wall. 
114 Valuev ■/, ohm. to 10 

15/-, Post 2/6 

100 new assorted Condensers. 
Paper, Mica. Ceramic MetaJcap. 
25 Values. 

£1/-/- Post., 2 6. 


1 


WANTED 

Communications Receivers. Test 
equipment. P.A. Gear, l arge or 
small surplus stock. Best prices. 
Call, write or phone, any time. 


TRANSISTORS 

American Units. 

MT-71-OC7I. 7 6 

2N 174. 2 10 0 

IN 442 . 2 5 0 

2N 441 . 2 0 0 

High-powered units for 75-watt 
audio, 200-watt power units or 

transistor ignition. 


COMMUNICATIONS 

RECEIVERS 

B.28—CR100 

Current Navy Receiver 
6 Band .40 K.C. to 32 M*g. 

Variable Selectivity. 2 R.F. 

2 I.F. Stages. Crystal Gate Band 
Spread. New condition. Air-tested 
Realigned 240 V A.C. operation. 

£65/-/- 

AR7 RECEIVERS 

Air-tested, realigned. Perfect order, 

jE57/10/- 
3BZ RECEIVERS 

AIR TK.STF.D. PKKKMT ORDER. 
6%. Operation. 6 Band. 

200 K.C. to 30 Megs. 

Ideal communications Receiver or 
mobile and small ships* use. 

£27/10/- 
A.M.R. 101 

A.W.A. version of National H.R.O, 
and V.R.7. 

£57/10/- 


T.B.Y. 

TRANSCEIVERS 

20 to 80 Megs. Battery Operated. 
4 Band units. Variable tuning. 

£14/17/6 

Complete with aerial. Headphones, 
microphone, function box. plugs and 
cables. 


N EW 

COMMUNICATIONS 
RECEIVERS 
E.I.L. 401 

4 Band. 500Kc to 30 Megs. 
R.K.O. S. Meter. Noise l imiter. 
Ruud Spread. 240v A.C. 

£45/0/0 
E.I.L. 62A 

4 Rand. Band Spread. Amateur 
Receiver. 9 Valves. 550Kc to 30 
Megs. B.F.O. S. Meter. AN I 

£72/10/0 


£19/17/6 


NEW 

BONDING TESTERS 

Fvershed and Vlgnoles. Megger type 
Units. To suit Auto or Aircraft 
industries 

£4/17/6 
NEW METERS 


NEW GRAMO MOTORS 

; 4-spced 240 V.A.C. 3000 R.P.M 

£1/7/6 

NEW 3-GANG 
CONDENSERS 



Square. Clear 

Plastic. 


2’ <* in 

50 UA 

€ 2 

7 

33k In 

50 UA 

412 

17 

2<4in 

V.U. Meters 

£2 

7 

3-Vhln 

I.M.A. 

£2 

7 

2'kin 

500 V. A.C. 

£2 

2 

2«kln 500V. D.C. 

£1 

15 

33kln 500V. A.C. 

£2 

17 

3-Vhin 500V. D.C. 

£2 

10 

Post. 

N.S.W., 2 6. 

Interstate. 


300 PF 


200 PF 


7/6 

TV SAFETY GLASS 


lOin Moulded 
Screens. 


‘•Filter” Safety 


10 /- 




ACR10 VCRI39A 3ln 


£1 

7 

6 

£1 

0 

0 

£1 

17 

6 

£1 

10 

0 

£1 

2 

6 


NEW 10" SPEAKERS 


GENEMOTORS 

Input Output 

12v 600v 300mA New £5 10 _ 

12v 500v 350mA .. £8 10 0 Heavy Duty. 10 Watt, Flngllsh. Pei 

I2v 1200v 200mA.£6 10 0 \li,». i: n || S . 

Ki* H ! ! 3 Ohm Voice Coil, 

24v 540 v 200mA New £200! w* / If / 

24v 300v 250mA New £2 15 0! X, \ / \ J / - 

12v 275v 110mA.£3 15 0' Post N.S.W.. 7 6. Interstate 12/6. 


NEW 
VACUUM PUMPS 

27 lb. Vacuum. 7 CF. per min. 

£3/17/6 

PILLOW PHONES 

!,ow Imp. VC Matchings. 

Ideal Hospitals, etc. 

17/6 each 


NEW ROTARY 
CONVERTERS 

160 watt, 50 Cycle. 

24v to 32 v input. 
Output can be supplied 
for 50-110 or 240v 
as required. 

Suit radiograms. TV. Tape 
Recorders, Fluorescent Lights. 

£19/17/6 

450 Watt. ;tes above. 

£36/17/6 
12 VOLT UNITS 

240V. 50 Cjilr. 160 Wall 
Will Opcrat? TV Svls. 

£19/17/6 
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reception adopted in modern television 
receivers is quite different from a con¬ 
ventional FM broadcast tuner. 

In the latter, a normal dial is used, as 
in a medium-wave broadcast receiver, 
driving a ganged variable capacitor or a 
set of slugs in the coils. The tuning 
must be adjusted so that the local oscil¬ 
lator. beating with the incoming car¬ 
rier, heterodynes it to the frequency of 
the IF channel, which usually operates 
at about 10.7MC. 

For distortion-free reception, the resul¬ 
tant IF signal must coincide exactly 
with the band of frequencies over which 
the FM detector is set to operate. Mis- 
tuning can result in severe audio distor¬ 
tion. 

This being the case, a conventional 
FM tuner calls for careful tuning in the 
first instance, added to which it must 
be designed to be as free from drift 
as possible. In some units, visual aids 
are provided to simplify tuning, or 
electrical circuits to compensate auto¬ 
matically for inaccurate tuning or sub¬ 
sequent frequency drift. 

INTERCARRIER SYSTEM 

In television receivers this problem is 
i effectively disposed of by using what is 
called the “mtercarrier” system of re¬ 
ception for the FM sound signal. 

The standards make this possible, in 
the first instance, by insisting that all 
TV stations maintain an exact frequency 
spacing between their picture and sound 
carriers. In Australia, the figure set is 
5.5MC, the sound carrier being set 
exactly 5.5MC higher in frequency than 
the picture carrier. 

The input circuits of the receiver are 
kept wide enough in their pass-band to 
handle both signals simultaneously. Both 
are heterodyned to lower frequencies by 
the receiver’s local oscillator and both 
pass through the* IF channel to the video 
detector, still 5.5MC apart. 

At the video detector, the IF signal 
relating to the picture is taken off for 
further amplification, so that it can 
modulate the picture-tube grid circuit. 

The IF signal relating to the sound 
gets no further than the video detector. 

In fact, the two IF resultants inter- 
modulate at the video detector to pro¬ 
duce a heterodyned or “beat” frequency 
at 5.5MC—the difference frequency be¬ 
tween the two signals as originally trans¬ 
mitted and, later, as passed through the 
receiver’s IF channel. 

The 5.SMC resultant contains a mix¬ 
ture of the picture and sound modula¬ 
tion, as on the original carriers, though 
it is usual to control the amplitude of 
the two resultants at the video detector, 
such that the 5.SMC beat contains a pre¬ 
dominance of sound modulation. 

5.5MC IF SYSTEM 

The 5.SMC signal is then passed 
through a separate IF amplifier, pretuned 
to 5.SMC, to an FM sound detector, 
which recovers the original audio modu¬ 
lation and substantially rejects the ampli¬ 
tude-modulated picture component. 

The vital point behind all this is that 
the 5.5MC difference frequency, from 
which the FM component is ultimately 
resolved, is predetermined by the tele¬ 
vision transmitters and is the same for 
all channels. It is not affected by any 
tuning—or mistuning—at the receiver 
and therefore makes no demands upon 
the user of the television receiver. 

At the receiver, the one vital require- 
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“He installed the yoke upside down, 
but is too lazy to change it.” 


*7\ F. Reporter “ 

ment is that the discriminator coil for 
the FM detector be accurately pre-align- 
ed to 5.5MC and that it be free from fre¬ 
quency drift from any cause. 

Summing up then, the answer to the 
first part of the question is: “Yes, the 
FM signal radiated by television stations 
is a normal kind of FM transmission but 
television receivers employ a principle of 
reception different from ordinary FM 
broadcast tuners.” 

Now for the second part of the ques¬ 
tion regarding hum content. 

On an FM tuner, the 
sound seems to suf¬ 
fer from hum, even 
though I don’t notice 
the same hum in my television receiver. 
Why? 

Assuming no malfunction at the trans¬ 
mitting end, the FM signal radiated by 
a television station should be comparable 


with that from a high fidelity FM broad¬ 
cast station—given good program mater¬ 
ial, of course. There is no fundamental 
reason why the signal should contain any 
higher order of distortion, noise or hum. 

More than likely, any hum you have 
heard is caused by a vestige of the 
50-cycle field frequency on the adjacent 
picture carrier penetrating the FM tuner. 
It indicates some lack of selectivity on 
the part of the FM tuner and incomplete 
rejection of AM components. In all fair¬ 
ness, however, it must be admitted that 
the tuner is being asked to do something 
for which it was not originally intended 
—to resolve an FM signal cleanly, with 
a more powerful and deeply modulated 
AM signal sitting only 5.5MC away. 

POSSIBLE CURES 

It becomes a matter of chance whet¬ 
her or not a given FM tuner will meet 
the requirement. If it won’t, it might be 
difficult to make it do so except by expert 
attention to its design and alignment. 

On the other hand, it may be possible 
to improve matters by installing a TV- 
type attenuator in the aerial lead or a 
number of TV-type traps tuned to the 
offending sound carrier(s). 

The FM sound system in television 
receivers has the advantage of being 
designed with this problem in mind but 
it would be wrong to assume that the 
problem doesn't exist in such receivers. 

In many cases, the 50-cycle buzz is 
attenuated by the relatively poor bass 
response of ordinary loudspeaker sys¬ 
tems, added to which is the tolerance 
that most viewers extend to hum or buzz 
that isn’t too obvious. 

It would be very much more obvious 
in a high-quality loudspeaker system and 
to a quality-conscious listener. Your own 
TV receiver may be good in this respect 
—or you just never have listened to its 
audio through the same loudspeaker as 
your FM tuner. B 


AUTO TYPE VOLTMETER 


(From Page 31) 


instruments is to used on a 6- or a 12- 
volt vehicle. 

All that an intending user will need 
to do is mount the meter in a suitable 
place inside the vehicle and then run 
two leads through the bulkhead and 
on to the terminals of the battery, care 
being taken to maintain the correct 
polarity. 

To mount these leads on the battery, 
we suggest drilling a small hole, say 
l/8in in diameter, in the top of each 
battery post. The terminals on the 
leads can now be connected directly to 
the battery posts with two suitable self¬ 
tapping screws. For reasons explained 
earlier, readings may not be valid if 
the meter leads are attached to the 
cable connectors or elsewhere in the 
electrical system. 

Because the meter has its multiplier 
resistor inbuilt, there is no possibility 
of accidental shorts in the wiring doing 
damage to the meter itself. 

It is a good idea, however, to include 
a simple “line” type auto fuseholder 
with, say, a 100 milliamp fuse between 
the active post of the battery and the 
lead to the meter. This fuse should, 
for preference, be as near as possible 
to the battery terminal so that it gives 
maximum protection against any shorts 


which may occur in the “hot” lead to 
the meter. 

Included in this article is a voltage 
chart which shows typical normal and 
abnormal voltages that could be indi¬ 
cated on the meter under varying con¬ 
ditions of motor speed, etc. It must 
be remembered that these voltages are 
only approximate and intended as a 
rough guide. With experience, however, 
you will soon learn what is “normal” 
for your vehicle and deviations from the 
norm will stick out like the proverbial 
“sore thumb.” Q 




TRANSISTOR SERVICE 

ALL JAPANESE MAKES 
REPAIRED 

including . . . 

Aristona Sony Mitsubishi Fujiya 

Btrlin Sharp Nivico 

General Aurora Splca si??o 

Mariner Crown Toshiba Standard 

National Hitachi Belair Yashica 

W e do not sell spare part* 

PETER G. BROUGHTON 

211 George Street, 
Sydney. Tel. 27-5831. 
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NEW 

COMPLEMENTARY 
SILICON PLANAR* 
EPITAXIAL NPN-PNP 
TRANSISTORS 




TRANSISTOR 

TYPE 

PACKAGE 

2N 3641 

NPN 

T05 Epoxy 

2N 3638 

PNP 

T05 Epoxy 

2N 3643 

NPN 

T05 Epoxy 

2N 3638A 

PNP 

T05 Epoxy 

AY 1103 

NPN 

T05 Epoxy 

AY 1104 

PNP 

T05 Epoxy 

AY 1105 

NPN 

T05 Epoxy 

AY 1106 

PNP 

T05 Epoxy 

AY 6101 

NPN 

T05 Metal 

AY 6102 

PNP 

T05 Metal 

AY 6103 

NPN 

T018 Metal 

AY 6104 

PNP 

T018 Metal 


V 



H 


V 

CBO 



FE 


CE SAT 

60V 

75 

@ 

150mA, 

10V 

.22V 

— 25V 

65 

@ 

150mA, — 

10V 

— .25V 

60V 

220 

@ 

150mA, 

10V 

— .22V 

— 25V 

170 

@ 

150mA, — 

10V 

— .25V 

30V 

70 

@ 

250mA, 

IV 

1.0V 

— 30V 

70 

@ 

250mA. — 

IV 

— 1.0V 

20V 

60 

@ 

250mA, 

IV 

1.0V 

— 20V 

60 

@ 

250mA, — 

IV 

— 1.0V 

45V 

60 

@ 

150mA, 

10V 

.22V 

— 40V 

60 

@ 

150mA, — 

10V 

— .4V 

12V 

70 

@ 

10mA, 

10V 

.25V 

— 6V 

60 

@ 

10mA, — 

10V 

— .20V 




♦Planar: a 

patented 

Fairchild 


FT 

1 -99t 

100-999+ 

400Mc 

8/6 

5 9 

200Mc 

8, 3 

5 6 

400Mc 

9/6 

6 6 

200Mc 

11/- 

7/6 

250Mc 

10 3 

7/- 

200Mc 

12/6 

9/- 

250Mc 

9/- 

6/- 

200Mc 

11/3 

8/- 

400Mc 

21/- 

14, - 

200Mc 

24/- 

16/- 

800Mc 

24/- 

16/— 

700Mc 

27/- 

18/- 


process +Add 25% Sales Tax if applicable 



ENQUIRIES: 46 CAROLINE STREET, SOUTH YARRA, S.E.1, VICTORIA 
TELEPHONE: 26 3713 IN SYDNEY TELEPHONE 43 1537 

CABLES: FAIRCHILD MELBOURNE 

Subsidiary of Fairchild Camera and Instrument Corporation 


FAIRCHILD 

AUSTRALIA PTY. LTD. 
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Silicon Transistors 
in Audio Circuits 

With silicon transistors now available at low cost for home con¬ 
struction, it is natural for audio enthusiasts to be curious as to 
whether Ihey can offer worthwhile advantages over the well- estab¬ 
lished germanium variety in preamps, output stages and other 
"■difficult" applications in audio. Adapted from an application 
report published by Fairchild Australia, this article shows some of 
the advantages of the silicon transistor in designing a medium- 
power high-fidelity amplifier for record reproduction. A practical 
circuit and parts list are included. 


r pRANSISTOR audio amplifiers suit- 
1 able for high quality gramo. re¬ 
production were not a very attractive 
proposition until quite recently. Com¬ 
pared with high quality valve amplifiers 
they tended to be more costly, less ver¬ 
satile and less tolerant of adverse con¬ 
ditions. To arrive at a practical ampli¬ 
fier design the designer was virtually 
forced to compromise in terms of either 
quality or economy. 

The recent release of silicon transistors 
for use in consumer products and for 
home construction has caused this situa¬ 
tion to change. Using silicon transistors, 
it is possible to design a gramo. ampli¬ 
fier which is both economical to con¬ 
struct and capable of excellent perform¬ 
ance. 

The discussion and design details 
which follow should serve to illustrate 
the advantages which accompany the use 
of suitable silicon transistors in audio. 
The discussion starts with a consideration 
of the input circuitry. 

Because of the low cost and highly ac¬ 
ceptable performance of the crystal- 
ceramic type pickup cartridge, this type 
of cartridge is naturally the popular 
choice among designers of economy¬ 
conscious grams. With valve amplifiers, 
this type of cartridge is almost ideally 
compatible. It has a high amplitude out¬ 
put, requiring little if any preamplifica¬ 
tion; it has a virtually “flat” frequency 
characteristic, obviating the need for 



special equalisation, and its requirement 
of a high loading resistance is easily met 
by a valve input circuit. 

When one tries to use the crystal or 
ceramic cartridge with transistor ampli¬ 
fiers, however, problems arise. The 
normal junction transistor is a current- 
operated device, and thus has inherently 
low input impedance. 

If we attempt to feed the pickup cart¬ 
ridge into a low impedance input and 
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equalise to compensate for the gain loss 
and frequency unbalance produced bV 
the mismatch, noise becomes a problem. 
And if we use feedback circuitry to in¬ 
crease the input impedance of the ampli¬ 
fier to produce correct matching, noise 
and temperature stability both become a 
problem. 

At least, the latter is the case with 
germanium transistors; the silicon var¬ 
iety are much more helpfiil, as will be 
explained shortly. 

It would be ideal to use an FET or 
MOS field-effect device in the input cir¬ 
cuit, as such devices have an extremely 
high input impedance and very low noise. 
However, although these devices are now 
available locally for higher-priced indus* 
trial use, they are far from economical 


where entertainment equipment is con¬ 
cerned. Thus a practical crystal-ceramic 
pickup input stage must use junction 
transistors, arranged to give similar re¬ 
sults but at a reasonable cost. 

The input impedance of a transistor 
depends upon current gain and feedback. 
The current gain depends both on the 
internal geometry of the transistor con¬ 
cerned and the emitter current, while the 
feedback may be both internal and ex¬ 
ternal. 

In common emitter configuration the 
input resistance for both silicon and ger¬ 
manium transistors is given by the pro¬ 
duct of current gain Beta (0) and the 
internal emitter resistance. The internal 
emitter resistance is given in turn by 
25/Ie, where Ie is the emitter current in 


milliamps. 

Operation 

is thus an advantage, providing the cur¬ 
rent gain Beta can be maintained at low 
currents. This is not the case with most 
germanium or silicon transistors, but 
special silicon types such as the Fair- 
child SE4010 have very high Beta at 
currents of only lOuA, while some indus¬ 
trial types have a Beta of more than 100 
at only luA (2N3117). 

A feature which makes silicon transis¬ 
tors such as these particularly attractive 
is their very low collector-base leakage 
current Icbo. Due to their relatively 
high leakage, germanium transistors 
generally cannot be operated satisfactor¬ 
ily below about 300ua, even if the cur¬ 
rent gain could be maintained below this 
level. 

In addition to the transistors, the in¬ 
put biasing resistors must be considered. 
Although with suitable feedback design 
these resistors can be “bootstrapped” so 
that their input shunting effect is con¬ 
siderably reduced, with germanium 
transistors the resistors must be moder¬ 
ately low in value. 

Silicon transistors again score here be¬ 
cause of their very low Icbo and their 
ability to operate with high gain at 
low current levels. Using a silicon tran¬ 


sistor the biasing resistors can be of a 
very high value, and with a bootstrap 
circuit their effect can be made negli¬ 
gible. 

As mentioned above, a high input im¬ 
pedance can be achieved with many 
transistor types by using local or ex¬ 
tended feedback. Many circuits using 
common collector configuration or varia¬ 
tions of this configuration have in fact 
been in use for some time, but this is 
not the best solution where optimum 
noise performance is considered. 

There are many low noise transistors 
available. However, few are available 
which give low noise when used with a 
high source impedance. In general, noise 
increases with soiirce impedance, so that 
a transistor must be operated at a very 
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The circuit for this silicon transistor amplifier is given overleaf. Developed 
in the Fairchild Australia Pty. Ltd. Application Laboratory, it is built on a 
3sin x 41 in wiring board with a length of T in x 7 in aluminium angle as a 
heat sink for the output transistors. The text discusses its performance. 
















MODEL, BIO 


AKAI 

TAPE RECORDER 


Pride In Quality 
For Your Pleasure 


M .O CROSSFIELD HEAD PLUS 

O VERTICAL STEREO * 4 track 

stereo monaural record and play * 4 speeds (1 7 / 8 ", 
3 3 4", 7 1 2" and 15" per sec.) * Frequency res¬ 
ponse 30 to 2,5000 cps at 7 1 2 ips * Sound-on- 
sound recording * Tape cleaner * Automatic stop 
and shut off * Simple change-over for necessary 
AC power 


MODEL 910 S , YST , EM TAPE RECORDER 

* 2 track monaural record 
and play * 2 speeds (3 3/4" and 7 1/2" per sec.) 

* Frequency response- 40 to 12,000cps at 7 l/2ips. 

* Simple public-address system * Input mixer 

* Pause lever * Simple change-over for necessary 
AC power 


MODEL 


1700 


AMATEURS CAN ENJOY PRO¬ 
FESSIONAL RESULTS. * 4 
track stereo monaural record and play * 3 speeds 
(1 7 8 ", 3 3 4" and 7 12" per sec.) 15 ips optional 

* Frequency response 40 to 18,000 cps at 7 l/2ips 

* Portable and light weight plus high quality * Auto¬ 


matic stop * Built-in two speakers * Simple change¬ 
over for necessary AC power 


PULL-TRANSISTORIZED 
WUU&U 1W PORTABLE TAPE RECORDER 

* 4 track stereo monaural record and play; * 4 
speeds (15/16", 1 7/8", 3 3/4" and 7 1/2" per sec.) 

* Cross-Field head plus deviationless micro-motor 

* Frequency response- 40 to 25,000 cps at 7 1/2 ips 

* 4 watts stereo output * AC or DC (with recharge 
able battery) * Simple change-over for necessary 
AC power 


Main Products: STEREO: 345, M- 8 , X IV ST-1, 44S, 1700 • MONAURAL: 910, 707 • DECKS: 345D, 345NC 
• SPEAKER SYSTEM: SSI 10, SS90, SS 88 A, SS55, SS30 


MAGNECORD AUSTRALASIA PTY LTD. 



158 Clarence Street, Sydney Tel. 29 5127 

AKAI ELECTRIC CO., LTD. 

HIGASHI-KOJIYACHO, OHTA-KU, TOKYO. JAPAN 
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FAIRCHILD 3W SILICON AMPLIFIER 


Fig. 2 


The circuit for the amplifier shown 
on page 77, an example of the ap¬ 
plication of silicon transistors to 
audio circuitry. 

low emitter current to give acceptable 
noise performance when fed from a high 
impedance source. Only a silicon tran¬ 
sistor like the SE4010 is capable of 
meeting this requirement. 

One component of transistor noise is 
due to collector-emitter leakage, which 
is a function of a collector voltage Vce. 
With the older germanium transistors, 
leakage is high and thus the transistor 
must be operated with low applied Vce 
if this component of noise is to be kept 
to a minimum. This is not a problem 
with silicon transistors due to their very 
low leakage. 

While the use of a common collector 
(“emitter follower’’) input stage with its 
large unbypassed emitter resistor im¬ 
proves the input resistance of the stage 
at the expense of noise figure, external 
feedback to a small emitter resistor does 
not degrade the noise performance. Yet 
it increases input impedance consider¬ 
ably. 

As far as the input stage is concerned, 
then, the best solution at present would 
seem to involve a low noise silicon tran¬ 
sistor like the SE4010, in a low-current 
bootstrapped circuit to which overall 
negative feedback is applied via a small 
emitter resistor. This approach provides 
high input resistance with low noise, at 
quite reasonable cost. 

These requirements can be met quite 
neatly by a feedback common emitter 
complementary pair. The basic circuit 
is shown in figure 1. 

If we neglect the effects of R1 and 
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PARTS 

TRANSISTORS AND DIODES 
1 SE4010 or equivalent. 

1 AY1108 or equivalent. 

1 AY 1103 or equivalent. 

1 AY 1104 or equivalent. 

2 2N3567 or equivalent. 

3 AN 1102 or equivalent. 

RESISTORS. 

Half-watt, 10%: 3 x 47 ohms, 3 x 
150 ohms, 3.3K, 10K, 22K, 100K, 

150K, 220K. 


LIST 

Half-watt, 5%: 2 x 220K, 470K. 
One-watt, 10%: 2 x 1 ohm. 

CAPACITORS. 

Ceramic: lOpF, 68pF, 0.47uF, O.luF, 
0.22uF, 2 x 0.47uF. 

Electrolytic: 50uF 18VW, lOOuF 
25VW, 500uF, 18VW. 

SUNDRIES. 

Wiring board or chassis, heat sink 
material, power supply components 
if required. 


NEWMARKET PACKAGED AMPLIFIERS 

Well tested miniature printed circuit 


t 


isformerless Audio Amplifiers needing only to 
i are now available in six types. 

be connected 

in pos- 

FORMANCE DATA 

PCI 

PC2 

PC 3 

PC 4 

PC5 

PC7 

Power Output mW 

150 

400 

400 

400 

3W 

800 

Input Sensitivity mV 

100 

2 

10 

200 

5 

5 

Input Impedance Ohms 

1.5K 

IK 

2.5K 

220K 

1.5K 

1.5K 

Load Resistance Ohms 

40 

15 

15 

15 

3 

8 

Supply Voltage Volt 

9 

9 

9 

9 

12 

9 

Total Distortion % 

6 

6 

6 

6 

3 

3 

Frequency Response 

330— 

200— 

200— 

200— 

50— 

50— 

cps 

15K 

12K 

12K 

12K 

15K 

15K 

Price 

49/11 

62/6 

62/6 

62/6 

124/6 

74/11 


ELECTRONICS PTY. LTD. 


SYDNEY CARRINGTON ROAD MARRICKVILLE 55 0411 
MELBOURNE 566 ELIZABETH STREET 34 3694. 
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Tape your own 
Programmes 
Mono or Stereo 
with crystal-clear 


Brenell 


Britain's finest Tape Recorders and Tape Decks 
designed for the Connoisseur. 



MARK 5 TYPE M. 

A semi-professional tape recorder giving mixing, 
superimposing, monitoring facilities. Separate 
amplifiers for recording and playback accurate 
level meter ensures unvarying quality recordings. 



STBl/5/2. 

Incorporates twin recording amplifiers; twin replay 
pre-amplifiers, half track mono stereo recording 
facilities; plus half-track and quarter-track stereo 
facilities. Designed for use wth all makes of 
high quality amplifying and Hi-Fi equipment. 



MARK 5, SERIES 2 TAPE DECK. 

Produced for the tape recording connoisseur, the 
Brenell Mark 5 Series 2 Tape Deck, with its 
skilful design and top-flight engineering, is simple 
and reliable. Just two switches control Record. 
Playback, Wind and Rewind and a pause mechanism, 
plus a special switch for superimposing. Invalu¬ 
able for recording speech with music or for adding 
a musical background. The Deck is supplied 
fitted with either >4 or *2 track stereo Erase and 
Record Playback heads. 



STEREO TAPE PRE-AMPLIFIER UNIT. 

Precision built and simplicity itself to operate, 
the pre-amplifier is designed for use with the 
Brenell Deck or quarter and half-track stereo 
decks. It incorporates Ferroxcube Oscillator. 
4-speed Equalisation. Signal Level Meters and 
Gain Controls. Instantly it adds full stereophonic 
recording facilities to your existing stereo 
equipment. 


RCA OF AUSTRALIA PTY. LTD. 

An associate Company of Radio Corporation of America. 

SYDNEY: 221 Elizabeth Street. 61-8541 
MELBOURNE: 2 Stephenson Street, Richmond. 42-4586 
BRISBANE: 173 Ann Street. 2-7884 
PERTH: 280 Stirling Street. 28-5057 
ADELAIDE: Newton McLaren Ltd., Leigh Street. 51-0111 

MAIL THIS COUPON TO YOUR NEAREST RCA DEALER FOR BROCHURE OF ALL MODELS! 


Please send me detailed brochure on: 

Mono Recorders 

(tick os required) 

Name 


□ 


Deck & Stereo 
Pre-amplifier 


□ 


Stereo Recorders 


□ 


Address 
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R2/R3, and also the collector-base feed¬ 
back resistance of the transistors, input 
resistance, voltage gain and output re¬ 
sistance are given by 
R in=fr&ReRo/Rf. 

Av=Rf/Re. 

Rout=RfRs//8iA.Re. 

So the input impedance is high, the 
output impedance is low and the gain is 
virtually independent of transistor para¬ 
meters. (Rs is the source resistance.) 

In the more general case when there 
are more stages inside the feedback 
loop. A* can be replaced by a total fol¬ 
lowing gain factor K, equal to the pro¬ 
duct of the stage current gains. 

The circuit of figure 1 can be ex¬ 
tended into a complete amplifier by the 
addition of complementary and/or quasi 
complementary output circuits. The com¬ 
plete circuit for such an amplifier is 
given in figure 2. The remainder of this 
circuit will now be discussed. 

Distortion is kept at a very low level 
as the output transistors are operating 
in the common collector configuration. 
Driver distortion is reduced by the use 
of a silicon transistor, because with such 
a transistor there is no Icbo problem 
and we can operate it from the constant 
current source in linear drive. This is 
in contrast with a germanium driver 
stage, which would have to be driven 
from a constant voltage source. 

In addition a large amount of nega¬ 
tive feedback is applied. This is possible 
as the transistors are \ery high frequency 
types and have negligible phase shift 
over the audio range. Again, no trans¬ 
formers are used, and this improves dis¬ 
tortion. The total harmonic distortion 
can be kept below 1 per cent quite easily 
without the need for matching of output 
transistors. 

A further design advantage incurred 
with the use of large amounts of feed¬ 
back is that resistor values are relatively 
non critical, except for the bias deter¬ 
mining components. Thus costs can be 
kept down by the use of wider tolerance 
resistors. 

In this type of circuit, the centre volt¬ 
age of the output pair should be only 
slightly below half the supply voltage in 
order to obtain maximum output. This 
is easy to achieve and maintain by suit¬ 
able choice of resistors R3, R4 and R5 
(5 per cent types). 

Under these conditions nearly com¬ 
plete DC feedback is applied, and as 
Icbo and base to emitter voltage varia¬ 
tion in the first transistor are insignifi¬ 
cant, stability is maintained when tem¬ 
perature or supply voltage changes. 

Apart from the stability of the output 
stage centre point, the design must guard 
against the possibility of thermal run¬ 
away of the output transistors. For com¬ 
plete thermal stability three compensating 
diodes Dl, D2 and D3 are used, and 
these should be placed in close thermal 
proximity to the output transistors. 

It is also important to use heat sinks 
where higher power is required, and 
biasing close to class B is desirable. 
The use of thermistors to bias comple¬ 
mentary output stages is not recom¬ 
mended, since the impedance of the bias 
line may then be high enough to cause 
line to line signal current and reduce 
thermal stability. 

Hum and microphony are virtually 
non-existent. Transistors are free from 
microphony and are themselves free 
from hum. In this design two filter sec¬ 
tions R9/C6 and R4/C2 have been in¬ 
cluded, and this is quite sufficient to 
reduce circuit hum to a very low level. 

The upper output transistor has its 
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collector connected directly to the 
supply, but as it is connected in common 
emitter filtering of the base supply is all 
that is required to prevent hum reaching 
the speaker. Of course the layout of the 
circuit should be carefully planned to 
prevent hum introduction into the input 
circuitry. The printed wiring board 
shown exhibits no problems in this 
regard. 

Although the circuit uses only very 
high frequency transistors, some AC 
stability problems can arise, usually due 
to layout. It should be realised that the 
input impedance of the amplifier is in 
the order of several megohms, and 
therefore capacitive coupling from the 
output circuitry can cause instability. 

On the low frequency side, care must 
be taken in selecting RC time constants. 
In the circuit of figure 2 the resistor R1 
has been added to eliminate the effect 
of the volume control. 

Occasionally other parts may have to 
be added to improve the stability, such 
as a small capacitor from input to 
ground or across the feedback system. 
As the speaker may also be highly in¬ 
ductive at high frequencies it may be 
necessary to fit it with an RC shunt 
circuit. 

The quoted performance of this 
amplifier when fed into a 15 ohm load 
is as follows: Maximum power output 
for 5 per cent T.H.D. is greater than 3 
watts, with an input sensitivity for 3 
watts output of !05mV. Frequency re¬ 
sponse between 3dB down points, 24cps 
to 25KC. Total harmonic distortion at 
1.4 watts output is 0.6 per cent, at 
lOOcps, 1KC and 10KC. 

Signal to noise ratio, using 3.2 watts 
output as reference, is quoted at 57dB 
for open circuit input and 69dB for 
shorted input. Current drain at 3.2 watts 
is 208mA, and for no signal 8mA at 25 
degrees C. (10mA at 50 degrees). Input 
impedance is quoted as better than 2M. 

(These figures were checked in the 
“Electronics Australia” laboratory, using 
the sample amplifier pictured, and the 
performance was found to be substan¬ 
tially as claimed. Small deviations were 
noted in the case of power output and 
low frequency response — the sample 
would deliver only 2.6W before clipping 
and had a lower corner frequency 
(—3dB) of 40cps rather than 24cps. 
Noise, distortion and sensitivity were 
virtually as claimed; the input impe¬ 
dance was slightly over 4M). 

It is thus fairly clear that silicon 
transistors offer definite advantages in 
the field of high-quality audio. We may 
expect to see them used more and more 
in this field, with a corresponding im¬ 
provement in the performance, cost, 
versatility and reliability of transistorised 
audio equipment. 

The application report from which 
this article was adapted was written by 

M. Somogy and C. J. Henry, being 
designated APP-A-4. In addition to the 
3W amplifier shown the report gives 
details of a 5W version, while an adden¬ 
dum gives details of a 2W version using 
only four transistors. 

Designers interested in obtaining the 
report and addendum or further details 
regarding the silicon transistors could do 
so by writing on company letterhead to 
the Applications Laboratory, Fairchild 
Australia, 46 Caroline Street, South 
Yarra, Victoria. \ 23 

(Editorial Note: We understand that 
printed wiring boards for this amplifier 
will soon be available from R.C.S. Radio 
Pty. Ltd., of 651 Forest Road, Bexley, 

N. S.W.) 
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It reads:— 


Our September 
1964 issue car¬ 
ried a very 
favourable re¬ 
port on the 
ADC Point 
Four E cart¬ 
ridge, as well as 
the Pritchard 
ADC-40 pickup 
arm. Extended 
trials have not altered our opinion of this outstanding cart¬ 
ridge, in fact, OUR ADMIRATION HAS INCREASED, for 
since then we have had many hours of pleasurable listening 
to records played with not only the ADC Point Four E, 
but many sessions with the ADC Point Four, and the 660 
and 770 designs .... 

Summary: We can repeat the praise given to the Point 
Four E in our September issue; wide, smooth response 
closely matched in 1 both channels, low intermodulation 
distortion and a clean waveform offering a transparent 
sound quality. Stylus replacement easily accomplished by 
the user. Four terminals. 


ALL THREE ADC CARTRIDGES CAN BE RATED 
AMONG THE FINEST DESIGNS GENERALLY AVAIL¬ 
ABLE TODAY, EACH FOR ITS OWN PARTICULAR 
APPLICATION. 

D.P. and D.W.A. 


Newest Report from— 

"Audio and Record Review" (U.K.) 
HEAPS ADDITIONAL PRAISE 
ON ADC CARTRIDGES 


J. H. REPRODUCERS PTY. LTD. 

199 WAVERLEY ROAD, EAST MALVERN, VIC. 
TELEPHONE: 211-5149 

Exclusive Australian Representatives for ADC, U.S.A. afid makers of 
the J.H. pickup arm and Synchronous Turntable. 
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WITH SONY-O-MATIC 

( RESEARCH MAKES THE DIFFERENCE ) 

NO DISTORTION 


IN TAPE-RECORDING IN GENERAL THERE ARE 
2 WAYS OF AUTOMATIC SOUND-LEVEL CONTROL: 



EXCESS SOUND REDUCED EXCESS SOUND CLIPPED 


Sony-O-Matic Automatic level control of course reduces 
excess sound and does not clip. 

This superior system is exclusive to SONY. Here 
again is one of the reasons why SONY tape-recorders 
are preferred by 60 p.c. of the world’s most discrimin¬ 
ating market, the U.S.A. 

And remember Sony do not overwrite specifications. 


TC. 357-4 SONY-O-MATIC 

4 track monaural record¬ 
ing and playback. Self¬ 
threading. 3 speeds. 7 
inch reel cap. P.A. sys¬ 
tem. Dynamic micr. In¬ 
stant stop. Lock facilities, 
etc. Response to 12,000 
cps at 31 ips. 

95 GNS. 

TC. 123 SONY-O-MATIC 

2 speeds. Capstan drive. 
60 minutes dual track re¬ 
cording. Dynamic micr. 
Earphone monitoring. 
Easy control. Weight 4 
lbs. Response 6,500 cps 
at 3i ips. 

29 GNS. 


TC. 135 SONY-O-MATIC 

2 track monophonic re¬ 
cording and playback. 5 
inch reel cap. 2 speeds. 
Dynamic micr. Weight 
71bs. Instant stop. Re¬ 
cords direct from radio, 
TV, etc. Response 7,000 
cps at 31 ips. 

45 GNS. 

TC. 900 SONY-O-MATIC 

Battery and mains oper¬ 
ated. Lightweight. Ideal 
for adding sound to film. 
2 speeds. 7,000 cps at 3$ 
ips. 2 track. Remote con¬ 
trol micr. Tone control. 
Pause control. Fast for¬ 
ward. 

49 GNS. 


Trade inquiries to: 

JACOBY, MITCHELL & CO. PTY. LTD, 


N.S.W. 
469-475 Kent St. 
SYDNEY. 
2^-2651. 


N.S.W. 

E. Cupit P/L. 
16 Wood St.. 
NEWCASTLE. 
61-4776. 


TAS. 

K. W. McCulloch 
Pty. Ltd.. 



35 Charlotte St.. 
BRISBANE. 
2-178S. 


W.A. 

C. F. Liddelow & Co. 
239 Newcastle St.. 


VIC. 

15 Abbotsford St.. 
NORTH MELBOURNE. 
30-2491. 


S.A. 

Farley and Fahy 
Ltd.. 

77 Wright St.. 
ADELAIDE. 
SI-S117. 

A.C.T. 

H. C. Davnes 
(Radiovision P/L.). 



109 York St.. 
LAUNCESTON. 
2-S322. 


PERTH. 7S Investigator St.. 

20-1102. RED HILL. 

9-4554. 


AVAILABLE FROM ALL RETAILERS 
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Recording a Jazz Convention 

"Recorded live" or "Recorded on stage" are simple enough words 
when they appear on the jacket of an L.P. album but they can hide some 
headaches — and heartaches — for those responsible for making them 
in the first instance. This is a brief diary of two engineers charged with 
the responsibility of recording the last Melbourne Jazz Convention. 

By W. E. Hawtin & T. G: Corbett* 


“EfARLY in November 1963 we were 
"awarded the task of recording the 
entire proceedings of the 18th Austra¬ 
lian Jazz Convention to be held in 
Melbourne between December 26th and 
30th 1963. The convention is an annual 
event and is held in a different city of 
Australia each year, attracting musicians 
from all States and vast audiences. 

The convention is recorded for the 
twofold purpose of providing participat¬ 
ing musicians with recordings of the 
performances and for the archives of 
the organising committee. The program 
of the convention involved 25 hours of 
recording time compressed into a period 
of four days. 

Venue for the convention was the Kew 
Civic Centre, Victoria, and our opening 
move was to inspect the building to 
determine the best place for equipment 
and personnel. The Kew Civic Centre 
has a well designed auditorium seating 
about 2,000 people and with a large well- 
draped stage having plenty of space in 
the Wings. 

A second auditorium seating about 
500 people is available and, by opening 
a double layer of folding doors, this 
second auditorium can be joined with 
the main auditorium. An elaborate sound 
reinforcement system is installed and, in 
view of this, it was decided to take a 
split from the recording equipment to 
feed the sound system. This permitted the 
use of one microphone plot only to save 
the musicians from stumbling around in 
a forest of microphones. 

As adequate off-stage space was avail¬ 
able we decided to locate the mixing 
console, associated equipment and tape 
recorders together on one side of the 
stage, allowing an excellent view of the 
proceedings and easy access to the stage 
tor rearrangement of microphones. Five 
microphones were used as follows:— 

Two AKG type C28A condensers, 1 
miniature Neuman condenser, an AKG 
type D12 dynamic and a Shure type M55 
dynamic. All of these microphones 
were of, or were set to, a cardioid pick¬ 
up pattern. In the nominal “standard” 
set-up the first three microphones were 
spaced along the apron of the stage to 
accommodate the “front line” of a typical 
“traditional” jazz band, usually compris¬ 
ing trumpet, trombone and clarinet. 

* east Recording Company, 10 Elm 
Avenue, Elsternwick, Victoria, Aust. 


The other two microphones held a 
roving commission and were placed to 
pick up the rhythm section, usually 
drums, banjo and string bass. Needless 
to say this arrangement was not always 
adhered to. Some groups used a piano and, 
in this case, the D-12 was placed on a 
short stand behind the piano (an upright) 
towards the “treble” end of the sounding 
board. 

It was sometimes necessary to bring 
one of the condenser microphones back 
into the rhythm section. The five micro¬ 
phones were fed to a seven channel mixer 
of our own design. Two Rola 
tape recorders, type 66, operating at 7! 
IPS full track were used. 

The recorders were fed from the mixer 
via a resistance splitting network, allow¬ 
ing fading from one recorder to the other 
without any loss of signal or audible 
effects in the public address system. 

Pioneer earphones were used for moni¬ 
toring or “balancing” Ihe performers. It 
was also possible t O' use the built-in 
monitor speakers of the recorders with¬ 
out feedback. 

To cater for enthusiastic performers 
and their entourages a further recorder 
feeding a speaker enclosure was installed 
in a dressing-room under-stage for play¬ 
back purposes. 

Long-play tape on 7in reels was select¬ 
ed for recording, giving 45 minutes time 
per recorder before changeover was 
necessary. This allowed the stand-by 
recorder to be switched off to permit 
cooling, as the ambient temperatures 
encountered in the hall in Melbourne’s 
summer were extremely high and, even 
after 45 minutes, the recorders became 
incredibly hot. However* no ill effects 
resulted from these conditions, other 
than to ourselves! 

As the items recorded ranged from 
solo performances to 15-piece (or more) 
brass bands, considerable microphone re¬ 
arrangement was necessary throughout 
the proceedings. Generally each group 
of musicians performed for a 30-minute 
period and thus large-scale microphone 
movement was normally only made in 
preparation for each group. 

Adjustment of the sound system level 
was necessary from time to time compli¬ 
cated by the rather incongruous location 
of the sound system equipment rack in 
the front office of the hall. In any case 
it was necessary to go into the audi¬ 


torium at intervals to determine if the 
level was sufficient for the audience, 
which varied in number and noise output 
almost as much, and as frequently, as 
the performers! 

Needless to say all was not plain 
sailing and various problems arose. The 
principal one of these was the total 
ignorance displayed by a major percent¬ 
age of the musicians in the use of 
microphones, who fell into one or more 
of the following categories: 

(a) The “fiddler,” who feels compelled 
to adjust the microphone continuously 
whilst performing. The resulting effects 
were dramatic, to say the least, particu¬ 
larly in the case of the Neuman micro¬ 
phone which had a ring switch for alter¬ 
ing its pick-up pattern characteristics. 
Thus the ardent “fiddler” usually man¬ 
aged to change its cardioid setting to an 
omnidirectional setting with a resulting 
earth-shattering roar of feedback from 
the sound system! 

(b) The “blaster,” or “I will be heard” 
type who considers that microphones are 
merely a pipe to the speakers which 
must be shouted down to convey intelli¬ 
gence to his ecstatic audience. 

(c) The “mover,” who thinks that a 
microphone must be moved where he 
wants it and, even if the stand was nailed 
to the floor, would valiantly strive to 
move it to where he considered it should 
be. 

(d) The “aggressive” type who appar¬ 
ently doesn’t see the microphones and 
walks through them, assaults them with 
assorted instruments and generally 
creates the impression that he will not 
be dictated to by all these “sticks” on 
the stage. 

(e) The “shy” type who wouldn’t go 
near a microphone for quids. 

Despite all these fellows, who appear¬ 
ed in abundance, we are still reasonably 
well balanced mentally and no fisticuffs 
were resorted to. 

Several technical faults in the equip¬ 
ment arose, the first being a BUZZ in 
the sound reinforcement system which 
appeared during the second day. This 
was finally traced to a cable fault in 
the permanent lines which, inevitably, 
were inaccessibly located below 
the stage! It was ultimately cured by 
vigorously slamming a footlight trapdoor 
(a perfect example of Thump's Law). 

On the third day the gain control on 
one of the recorders became scratchy 
and several tapes were slightly marred 
as a result of this. 

Despite all these problems the 
general standard of the recordings on 
playback proved to be extremely high, 
in many cases close to studio quality 
and even the Press commented on the 
high standard of the sound reinforce¬ 
ment. We now have 30 reels of long- 
play tape full of good Australian Jazz, 
a lot of valuable “know-how” and a 
smug smile of satisfaction. O 
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KODAK SOOND RECORDING TAPE! 


Highly acclaimed overseas, and now available 
in Australia, is the full range of Kodak Sound 
Recording Tapes — standard-play, extra-play, 
double-play, triple-play, and high-output 
tapes on 5" and 7" Kodak Thread-Easy Reels. 
Also available in 3" and 3\W two-way 
mailer cartons. 

Just as Kodak film records light, so does 
Kodak magnetic tape record sound — both 
involve the highly-skilled process of coating a 
fine, uniform layer on a stable base. 

And, like Kodak film, Kodak magnetic tape 
is a superb performer. 

One secret of its success is Kodak's unique 
“R-type” binder. It disperses the oxide 


needles with exceptional uniformity then 
anchors them firmly to the base. It dries to a 
smoothness which ensures minimum 
head wear and the utmost in sound 
reproduction quality. A special Kodak lubricant 
in the oxide layer and on the base further 
reduces oxide build-up and head wear. 

There’s a Kodak tape for just about every 
recording purpose. Buy a reel today — 
at Kodak stores and dealers everywhere. 

KODAK (Australasia) PTY. LTD. 
Branches in all States. 


Kodak 
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reviews 


By RAMSAY PENNICUICK 


BELLINI, I Puritani — Highlights 


BELLINI, I Puritani Highlights. 
Elvira: Joan Sutherland. Gualtiero 
V alt on: Giovanni Foiani. Giorgio 
Valton: Ezio Flagello. Riccardi: 
Renato Capecchi. Arturo Talbo: 
Pierre DuvaL Enrichetta. Marg- 
retta Elkins. Chorus and Orchestra 
of the Magio Musicale Fiorento. 
Conducted by Richard Bonynge. 
Decca. Mono LXTA 6154, Stereo 
SXLA 6154. 

This is one of the works which Miss 
Sutherland is to perform during her 
forthcoming opera season and it really 
is rather a depressing prospect to con¬ 
template. It was the composer’s last 
work and has never been satisfactory. 
Most people blame the libretto which is 
certainly muddled and is based on Walter 
Scott’s novel “Old Mortality.” The story 
is reasonably satisfactory but the 
arrangement of the acts and the sequence 
of the numbers most ineffective. 

One has to compare it with Donizetti’s 
Lucia, which is similar in many ways, 
except that Lucia only goes mad once 
while it becomes almost a habit with 
the heroine of Puritani. 

However, a good deal of the trouble 
lies in the music. Qui la voce is cer¬ 
tainly one of the most beautiful melodies 
ever written for a soprano voice. The 
bass solo Cinta la Fiori is excellent 
and the whole of the tenor part is re¬ 
warding but there are long stretches 
that are very humdrum. Many of these 
dull passages are missed in the high¬ 
lights. 

Miss Sutherland’s singing of Elvira di¬ 
plays all her good as well as her bad 
points. The chief of the latter is her 
inability to pronounce any words on high 
notes and her habit of sliding on to 
notes. Against these faults must be 
placed her dazzling singing of the color¬ 
atura passages and the many ornaments 
and variations with which she decorates 
the music. These latter are said to be the 
work of Mr Bonynge and are always 
in excellent taste. 

The tenor, Paul Duval, who is said to 
be a French Canadian, has a powerful 
singing voice but displays little variety 
of tone. He dodges the top F but sings 
several brilliant Ds. Neither Flagello 
the bass, nor Capecchi the baritone is 
very distinguished. Richard Bonynge 
conducts in an alert musical fashion and 
the chorus and orchestra are satisfactory. 
The recording is very clear. 

★ ★ ★ 

BEETHOVEN. Piano Concerto No. 4 
in D major, op. 58. Emil Gilels, 
pianist and the Philharmonia 
Orchestra. Conductor: Leopold 

Ludwig. World Record Club. 
Stereo TE/252. 

The first performance of Beethoven’s 
Fourth Piano Concerto was an epoch 
making event in the history of music. 
Concertos had always begun with a long 
tutti for the orchestra in which all the 
material for the first movement was an- 
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nounced; then the soloist entered, gener¬ 
ally playing something that had been 
heard already. Beethoven completely 
changed this in his Fourth Concerto. 

The work begins with the piano play¬ 
ing the main theme of the first move¬ 
ment very simply and quietly. Then 
follows the tutti in which the rest of the 
themes for the movement are heard. The 
piano part is of the utmost brilliance 
but it is generally occupied in com¬ 
menting on what the orchestra has said. 

The second movement is a dialogue 
between the piano and the orchestra. 
The orchestral part is stormy, the piano 
part consisting of smooth quiet playing. 
Gradually the solo part asserts itself and 
the orchestra accepts the situation. 

The last movement is a light frivo¬ 
lous rondo which seems a strange con¬ 
trast to the grave movement which has 
preceded it but seems to be inevitably 
right. Once again, the piano part is of 
the utmost brilliance, alternating with 
passages of great delicacy. 

I have heard Gilels once before, in a 
Rachmaninoff concerto when I thought 
he displayed a dazzling technique but a 
rather hard tone. This recording 
proves that judgment quite incorrect. His 
technique is still dazzling but he plays 
with the utmost sympathy and his tone 
is of beautiful quality. The cadenzas in 
the first and third movements are by 
Beethoven and fit perfectly into the pic¬ 
ture. Ludwig and the Philharmonia 
Orchestra provide an excellent accom¬ 
paniment. 

The recording can be strongly recom¬ 
mended. 

★ ★ ★ 

RICHARD STRAUSS, Scenes from The 
Woman without a Shadow. The 
Emperor: Jess Thomas. The 

Empress: Ingrid Bjoner. The Nurse: 
Martha Moedl. The Heavenly Mes¬ 
senger: Hans Hotter. Baftik, the 
Dyer: Dietrich Fischer-Dieskau. His 
Wife: Inge Borkh. Choir and 
Orchestra of the Bavarian State 
Opera. Conductor: Joseph Keic- 
berth. D.G.G. Stereo 136422, 

These scenes are taken from the re¬ 
cording of the complete opera Die Frau 
ohne Schatter which was performed at 
the opening of the rebuilt Munich 
Opera House. 

The work contains some of the com¬ 
poser’s best music but the libretto by 
Hugo von Hofmannsthal is incredibly 
involved and full of symbolism. Conse¬ 
quently it is seldom performed on the 
stage and the recording of the com¬ 
plete work is almost impossible to fol¬ 
low. For this reason the issuing of 
certain of the scenes was an excellent 
idea. The first scene is devoted to the 
Nurse and the Heavenly Messenger and 
it, unfortunately, must be admitted that 
Moedl and Hotter are not in good voice. 
Moedl, formerly a wonderful mezzo 
has hardly a steady note left. However, 
the next scene with the Emperor and the 


Empress, contains some splendid sing¬ 
ing. Jess is the young American Helden 
tenor and he certainly shows no fear 
of high notes; nor does Ingrid Bjoner. 

But the outstanding feature of the 
work is the singing of Fischer-Dieskau 
and Inge Borkh. Barak’s part in the duet 
in the third act is incredibly moving and 
was considered to be the highlight of the 
performance. Fischer-Dieskau is cer¬ 
tainly the greatest living singer. No one 
else has such intensity. Considering that 
it was taken at the performance, the 
recording is extremely good. 

The opera was first produced in 
Vienna in 1919, but a s I have said, is 
very seldom performed anywhere. The 
music is most tuneful and wonderfully 
scored and I would advise any Strauss 
lover to buy this record, which gives a 
very good synopsis of the complete 
work. 

★ ★ ★ 

ROSSINI. Overtures: La Cenerentola. 
Tancredi. La Gazza Ladra. Semira- 
mide. Guglielmo Tell. Philharmonia 
Orchestra. Conductor: Carlo Mario 
GiuHni. Columbia. Mono 330CX 
1919. Stereo SAXO 2160. 

Just as Rossini’s operas are part of 
the repertoire of most opera houses, his 
overtures are always included in the list 
of works played by all famous orches¬ 
tras. Cenerentola, which is based on the 
well-known fairy-tale of Cinderella is 
unusual in that its heroine is a colora¬ 
tura mezzo. Rossini wrote the whole 
opera in 24 days but it must be admitted 
he took the overture from an unsuccess¬ 
ful opera of the previous year. Unlike 
most of his operas, the overture has 
some thematic relationship with the 
opera that follows. 

Tancredi was Rossini’s first real tri¬ 
umph and the work is based on Tasso’s 
Jerusalem Delivered. It was the com¬ 
poser’s first “Opera seria” though that 
would hardly be guessed from the 
sparkle of the music and the usual cal¬ 
culated crescendo. 

Gazza Ladra was produced in Milan 
in 1817 and the composer had deliber¬ 
ately set out to impress the Milanese who 
had, so far, remained indifferent to his 
work. It is the first work the composer 
wrote for a large orchestra and it must 
be admitted it is a great improvement 
on the earlier works in this form, both 
in its themes and in its variety of or¬ 
chestral colour. It has remained one of 
his most popular overtures. 

Semiramide was another “Opera seria” 
based on a tragedy by Voltaire. It be¬ 
gins with a splendid example of writing 
for a horn quartet but in general does 
not suggest the tragic Babylonian story. 

In fact, the chief theme is one of pure 
liveliness, although it is said to accom¬ 
pany a solemn scene in the opera. 

Guglielmo Teh was the composer’s 
last opera. It was produced in Paris in 
1829. If one compares this overture 
to any of his previous works, one im¬ 
mediately sees how the composer has 
developed and advanced since he wrote 
Semiramide six years previously. It is a 
masterly tone picture in four distinct 
sections and is one of the works which 
brought the cor anglais into orchestral 
prominence. The final thrilling gallop re¬ 
presents the rising of the Swiss patriots 
against their Austrian overlords. 

Giulini is an Italian conductor who 
has won great praise for his concert as 
well as his operatic performances. Early 
in his career one of his performances 
was heard on the air by Toscanini, who 
helped him greatly, and his performance 
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INSTRUMENTS Pty. Ltd. 
Camberwell VICTORIA 


Importers of 


Tel. 82-1256 


HIGH QUALITY 


RETAIL PRICES 


sound equipment 


1st. July '65 


S.R.T. 

(from Scandinavian Radio & TV Co.) 

605 belt drive turntable 
605L 12" mat 
Ash base for 605 
Pre amp hi fi transistor 
643 belt drive turntable 
with arm & auto stop, 

Merula ceramic pu (dia) 

Base (Imported) 

Plastic cover (Imported) 

643F model (wired for 
pre-amp) 

Headshell with B & 0 
pu (dia) 

604 rim drive with 
Merula crystal pu (dia) 
and auto stop 
Plastic cover (imported) 

D.G. 


B & 0 

(from Bang & Olufsen of Denmark) 


p.n.a. anti s 
stylus brush 


£25. 2. 0 

Beocord 2000 portable 


£29. 2. 0 

2 track tape recorder 

£253. 3 f 6 

£3.12. 0 

Beocord 2000 stationary 


£14. 5.10 

2 track tape recorder 
Beocord 1500 stationary 

£244.19. 3 

£31. 1. 0 

2 track tape recorder 

£182.11. 6 

Extra for 4 track 

£6.14. 6 

£6.15. 9 

Extra plastic cover 

£8. 0. 7 

£2. 0. 9 

Book Shelf speaker systems 


£28.10. 3 

Type B, 11 x 11 x 6" 

£23.11. 5 

Type M, 10 x 10 x 19" 

£31. 8.10 


Type V, 14 x 3 x 20" 

£28.14. 4 

£9.14. 6 

Type S, 12 x 12 x 25" 
Full range hi fi speakers 

£39. 1. 6 


Type K, 32 x 19 x 16" 

£86. 0. 0 

£17. 8. 6 

Microphones 


£1.19. 6 

BM3 Ribbon 

£21.17.10 


BM4 Ribbon 

£24. 6. 3 


BM5 Ribbon, Stereo 

£48.12. 8 

lone Co) 

BM6 Ribbon 

£26.18. 6 

BM7 Ribbon 

£21.14. 2 

and 

MD8 "dynamic pressure" 

£13.10. 1 


9. 9 


A.H. 

(from Acoustical Handel, Holland) 


Stereo RADIO 900 M 
Stereo RADIO 900 K 
with speakers 
611 Deluxe Radiogram 
1000 Amplifier, Stereo 


£117. 8. 9 

£134.12. 2 
£350. 4. 6 
£131.19. 5 


All balance pickup arm 


609 Hi fi Amplifier, " 

£110. 9. 5 

model 2400, 9" 

£12. 9. 0 

SP1 or SP2 Magnetic p.u. 


All Balance pickup arm 


Cartridge 

£9. 0. 6 

model 2700, 12" 

£15. 4. 3 

Replacement dia. styli 

£3.12. 3 

Oil damped pu lift 

£7.19. 3 

ST/P arm with p.u. 

£20. 0. 0 

Jobo professional 2800 


ST/L or ST/M arm with p.u. £16 ? 0 

turntable complete with 


ST/A arm with p.u. 

£18. 6. 6 

All Balance 2400 arm 

£58.17. 6 

ST/A arm and headshell 

£11. 7. 6 

model 2800 S without arm £45. 0. 0 

Pickup lift PL oil damped 

£5.11. 0 
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of the Verdi Requiem is considered 
quite outstanding. His performances are 
always full of life but he also pays great 
attention to all details and this is well 
demonstrated in the playing of these 
overtures. The Philharmonia Orchestra 
responds to all his demands and the 
recording is excellent. 

★ ★ ★ 

FAURE. — Piano Quartet Nou 2 in G 
Minor, Op. 45. Piano Trio in D 
Minor, Op. 120. J. Pasquier: Violin. 
P. Pasquier: Viola. E. Pasquier: 
Cello. Jean Doyen: Piano. World 
Record Club. Stereo, 0156. 

Gabriel Faure was born in 1845. In 
1856 he was appointed Professor of 
Composition at the Conservatoire where 
one of his most distinguished and de¬ 
voted pupils was Maurice Ravel. It has 
often been thought that Faure is the last 
of the great French traditional com¬ 
posers, more human than the brilliant 
Ravel, more sane though less original 
than Debussy and always completely 
French. 

For this reason he has had his great¬ 
est success as a song writer. He seems 
to understand the mentality of the 
French poets and sets their words in a 
most sensitive manner. One of his best 
known works is his Requiem. 

The Piano Quartet and the Piano 
Trio are both delightful works, beauti¬ 
fully written and full of haunting melo¬ 
dies. 

Unfortunately, on this recording, they 
are recorded at such a low level that it 
is impossible to criticise them adequate¬ 
ly. I know nothing about the Pasquier 
Trio but they sounded most of the time 
as if they were playing with mutes, 
particularly the violinist. I was quite dis¬ 
concerted near the end of the slow 
movement of the Quartet when I sud¬ 
denly read “Mettez la sourdino.” I could 
not hear that it made the slightest dif¬ 
ference. The pianist struggled bravely 
but he could do little to clear the vague 
misty sound. 

It was a pity, as both works are full 
of charming music. 

★ ★ ★ 

Helfetz-Piatigorsky Concerts, vol. 3, with 
Jacob Lateiner and guests. 
Beethoven: Trio, op. 1, No. 1. 
Haydn: Divertimento for Velio and 
orchestra. Rozsa: Tema con varia- 
zioni for violin, ’cello and 
orchestra. R.C.A. Stereo ZSC 2770 
(available also In mono.). 

It certainly sounds rather courageous 
for a 23-year-old composer to select for 
his introduction to the musical world 
of Vienna a set of three trios. These 
works were dedicated to Prince Lich- 
nowsky at whose house the works were 
first performed. 

We have already told the history of 
these recordings. The present record be¬ 
gins with Beethoven’s first trio and the 
violinist and ’cellist are joined by Jacob 
Lateiner in this performance. Lateiner 
has toured Australia for the A.B.C. and 
was not regarded as much more than a 
completely competent pianist. However, 
in this performance, he shows himself 
as an excellent chamber music player 
and the charming work is played with 
good style and elan. 

The second work has a curious his¬ 
tory. The baryton is now a completely 
obsolete instrument but Haydn wrote no 
less than 149 compositions for it, the 
reason being that his patron Prince Ester- 
hazy was a competent performer on it. 
It was a close relation of the viola da 
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gamba. Some years ago Piatigorsky 
arranged some of these works for ’cello 
and piano and in 1965 the ’cellist asked 
Ingolf Dahl to orchestrate three of these 
movements to form a little concerto for 
cello and orchestra. The result is a 
charming work in which the superb tone 
of the ’cellist is splendidly displayed. 

Miklos Rozsa is well known as a com¬ 
poser of most successful film music. 
Heifetz and Piatigorsky commissioned 
him to write a double concerto for 
violin and ’cello and the present work 
is the second movement of the con¬ 
certo. It consists of a Hungarian sound¬ 
ing theme and; seven variations and, 
although excellently written for the solo 
instruments, is on rather a lower plane 
than the other works. 

The recording throughout is excellent 
ond the record can be highly recom¬ 
mended. 

★ ★ ★ 

BEETHOVEN. Highlights from Fidelio. 
Leonora: Christa Ludwig. Flores- 
tan: Jon Vickers. Rocco: Gottlob 
Frick. Don Pizzaro: Walter Berry. 
Marzelline: Ingeborg Halbstein. 

Jaquine: Gerhard Unger. First Pris¬ 
oner: Kurt Wehofschitz. Second 
Prisoner: Raymond Woiansky. The 
Philharmonia Orchestra. The Phil¬ 
harmonia Chorus. Conductor: Otto 
Klemperer. Columbia. Mono 
330CX 1907. Stereo SAX02547. 

One is always most distressed when 
one reads of a most successful mezzo 
turning herself into a soprano. There is 
the case of Martha Moedl who was un¬ 
rivalled as Klytemnestra and as Kundry. 
She was determined to be a soprano and 
sang Fidelio very badly at the opening 
of the rebuilt Vienna Opera and also 
Brunhilde in the Walkurc recording 
made by Furtwaengler. She has now had 
to revert to the mezzo parts and her 
voice is completelv unsteady. 

Christa Ludwig has had a most suc¬ 
cessful career as a mezzo and now has 
turned her attention to the soprano 
parts. It must be admitted that she 
sounds like a soprano and the very test¬ 
ing part of Leonora does not appear to 
worry her, but alas only time can tell. 

I do not care for operas with spoken 
dialogue and it is only near the end of 
this record that one hears any speech. 
The excerpts have been well chosen and 
the cast is excellent. 

Vickers is certainly one of the best 
dramatic tenors living and on this occa¬ 
sion he sings with ringing tone and ex¬ 
cellent clarity of diction. Pizzaro does 
not have much to do in this selection 
but Berry is most convincing and all 
the parts are well sung. The Prisoners' 
Chorus is very moving and the duet at 
the end when husband and wife are 
united brings the work to a thrilling 
close. 

The Philharmonia Orchestra plays 
most satisfactorily but I rather think 
that some of Klemperer’s tempi are a 
little slow. 

★ ★ ★ 

Music for voice and guitar. Peter Pears 
and Julian Bream. R.C.A. Stereo 
LSC-2718. Available also in Mono. 

Peter Pears is a tenor particularly as¬ 
sociated with the works of Benjamin 
Britten. Julian Bream is an English 
guitarist and lutenist who has been re¬ 
ceived with acclamation in every coun¬ 
try in which he has appeared. 

Most of the songs in this record have 
been written expressly for these two 
musicians and the works performed are 


by four contemporary composers. It 
must be admitted at once that the out¬ 
standing writer represented is Britten 
for, not only does he know every trick 
of song writing, but his guitar parts are 
laid out for the instrument in the most 
brilliant manner. Bream is a masterly 
guitar player and Pears has never been 
in better voice. 

Britten’s first group consists of Songs 
from the Chinese, op. 58. These six 
songs are of very varied moods but the 
two guitarists are completely au fait with 
every nuance of the satirical texts. The 
first one, “The Big Chariot,” at once in¬ 
forms the listener of the remarkable 
skill of the composer in adapting him¬ 
self to this particular medium and the 
final “Dance Song” is amazing. 

Then follows a group of British folk 
songs arranged by Britten and the 
second one, “The shooting of his dear” 
is perhaps the outstanding one; once 
again the writing is masterly in every 
respect. The second Lute Song of the 
Earl of Essex from Britten’s Gloriana 
reminds one of the curious neglect that 
this opera receives. 

William Walton is represented by a 
song cycle “Anon in Love” but, although 
excellently performed, it has an air of 
artificiality about it. 

The Four French Songs arranged by 
Matyas Seiber are charming but they do 
not exploit the special features of the 
guitar. The recital ends with Racine 
Fricker’s setting of “O Mistress Mine” 
but I did not think this particularly suc¬ 
cessful. 

The recording throughout is excellent 
and the unusual music is performed 
with the greatest skill. 

★ ★ ★ 

BEETHOVEN. Symphony No. 6 in F 
major (The Pastoral). London 
Symphony Orchestra. Conductor: 
Josef Krips. World Record Club. 
Stereo TE/336. 

In our last issue we reviewed a per¬ 
formance of this work by the Vienna 
Philharmonic, conducted by Monteux. 

We then expressed the opinion that 
this was probably the first example of 
“program music’* and wondered why 
composers like Berlioz and Liszt had 
been condemned for writing in such a 
manner. 

The cover note on the present record 
states that when Beethoven was asked 


ACOSCHANCIK DUST BUS 



Essential to all who value their records, the 
Changer Oust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares hit. 

AMPLION (A/SIA) Pty. Ltd., 

29 Mojor'i Bay Rd., Concord, N.S.W. 

Vic. Distributor*! E, W. Cornelius Pty. Ltd.. 
5 Northumberland St.. Sth. Melbourne. Vic. 
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STEREO 30 AMPLIFIER 

Compared with its equivalent value ampli¬ 
fier the "Stereo 30" gives results which are 
indistinguishable and 

• It is 48% of the weight. • It is 
43% of the volume. • It is 89% of the 
price. _ * 



Coll in of 400 Kent St., ond hear for 
yourself this remarkable an^llficr. 



SME 

Q'h inexpensive— 
C0erfechon never is 


Series II New Plastic Pack complete with L4 Connecting Lead 

3006 arm less shell. £38 12 0 

3012 arm less shell .. 241 10 0 

51 (standard G) shell. 21 7 6 

52 Ultra lightweight shell . 22 8 0 

53 new metal shell. £1 14 0 

D2 Dacca adaptor. £3 15 0 

D3 Dacca adaptor requires weight W/9, W/12 .. .. £2 14 0 

W/« weight for 3009 Series II arm. £2 2 0 

W/12 weight for 3012 Series II arm. £2 2 0 


OTHER SELECTED ITEMS FOR THE 
SENSITIVE AUDIO ENTHUSIAST 

Each one time-proven and carrying 
a special cash discount offer. 


Package Deal No. 1 

Dual 1009 Professional 

Player; ADC 770 Stereo Cart¬ 
ridge; Star SA 30 Stereo 

Ampl.; 2 Wharfedaie Super 

RS/DD speakers (or 2 Good¬ 
wins twin Axiette 8in speakers 
If preferred). 

Cask price £725 


MASTERSOUND 

have available for the dis¬ 
cerning sophisticate of 
sound reproduction a com¬ 
plete selection of 

HI-FI 

SYSTEMS 


Package Deal No. 2 

Thorens T.D. 124 Player; 
SME 3009; SM83 Amp.; 2 
Goodmans 301 speakers; ADC 
4E Cartridge. 

Cash price £220 



SALES PTY. LIMITED 
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this very question he refused to com¬ 
ment. “The hearer must find out the 
situations for himself, for this symphony 
is more an expression of feeling than 
of painting” he wrote. The cover note 
goes on to state that the work was pos¬ 
sibly inspired by an earlier work of an 
obscure composer Justin Knecht (1758- 
1817) whose “Musical portrait of Nat¬ 
ure” has subtitles for each movement 
which bear a striking resemblance to 
those of the Sixth. 

Krips is a notable conductor but his 
ideas are very different from those of 
Monteux. The performance of the Lon¬ 
don Symphony Orchestra is extremely 
good but the listener must decide for 
himself which interpretation he prefers. 
★ ★ ★ 

The Sons of Bach. Yol. 1. Johann 
Christian: Symphony No. 2 in E 
flat major, op. 9. Wilhelm Fried¬ 
man: Symphony in I> minor for 
flute, oboe and strings. Carl Philipp 
Emanuel: Concerto in D minor for 
flute and strings. Pro Arte Cham¬ 
ber Orchestra, Munich. Kurt Redel, 
conductor. World Record Club. 
Mono 6154. Stereo S6154. 

This charming record comprises 
works by three of Johann Sebastian 
Bach’s sons. The first is a symphony in 
three movements scored for strings and 
two flutes. 

Johann Christian was the youngest of 
Bach’s sons and, because of his father’s 
death in 1750, he did not receive the 
initial musical training enjoyed by his 
elder brothers. At the age of twenty he 
went to Italy to study in Bologna with 
Martini and the success he had there at¬ 
tracted the attention of Signora Mattei 
who ran the King’s Theatre, London. 
She engaged Bach who arrived in Eng 
land in 1762 and there enjoyed a great 
musical and social success. The playing 
of the work is completely satisfying. 

The next wo:k is a concerto for flute, 
oboe and strings by Wilhelm Friedman, 
who was the second child and eldest 
son of Johann Sebastian and Maria Bar¬ 
bara. After matriculating at Leipzig he 
was appointed to the Sophien-Kirche in 
Dresden and soon occupied an import¬ 
ant position in the Saxon capital. He left 
Dresden and went to Halle but resigned 
his appointment in 1764 and led rather 
an aimless existence in the last twenty 
years of his life. He wrote five sym¬ 
phonies and, of these, only the present 
one is in the form of a French overture, 
that is a prelude and fugue. 

The flute is played by Kurt Redel, the 
conductor of the orchestra, and the oboe 
by Claude Maisonneuve but these instru¬ 
ments are only heard in the charming 
prelude. The fugue for strings only is a 
work of great strength and conviction. 

The third work is a concerto in D 
minor for flute and strings by Carl 
Philipp Emanuel who was the second 
son of Johann Sebastian and Maria Bar¬ 
bara. He became musical director in 
Hamburg where he died in 1755. As 
well as being regarded as the father of 
modern piano playing, he is the most 
prominent composer between the period 
of his father and Haydn. The con¬ 
certo is in three movements. Redel 
proves to be an expert flautist as well as 
a most capable director of the orchestra. 
The last movement is particularly inter¬ 
esting, as it displays the modern sonata 
form of which the composer is thought 
to be the originator. 

The works are excellently plaved and 
would give great pleasure to all people 
interested in the music of this period. 
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destroyed him, had made it impossible 
for him to continue his successful 
career as an actor, Robert Donat found 
some solace in his tape-recorder. With 
the machine as audience and critic, he 
continued his striving for perfection, 
recording and re-recording until, at last, 
he was satisfied that he could do no 
better. 

But, all the time, asthma was gaining 
upon him and, in these tracks, which 
r , . , . i- - were the last he made, the constantly 

T , . - . lf , , f , ^ • fr ank - often against himself some- increasing struggle for Please from its 

The book itself, by Stephen Crane, is times in his defence. The whole half- h sica] 6 cri r, f, at times anna rent in 

an American classic. Esteemed critic hour is moving to a degree and the p h y fi „ ht f P breath or aeainsf P the ever- 

H. L. Mencken maintains that modern ultimate impression left with the viewer recu rrin g need to cough 8 But hese are 


DOCUMENTARY RECORDS 


Reviewed by Ellis Blain 

“THE RED BADGE OF COURAGE,” usual number of thrills and dramatic 
read by EDMOND O’BRIEN, moments as Reith is almost brutally 
Philips CAEDOM TC 1040 (Mono). 


American literature stems from it. The or listener is intensely personal. tr, 

author was only twenty-three when he The fascinating thing about Freeman n ° t J 0 f e 

wrote h and an extract from R. G. is that he never 8 descends to rudeness, “rrn^ce. ° The 

is in dubious -poems, too, is personal, as is 

“His daring taste. He appears quite unmoved even f^ ad nnhi.*/ I !tLn he R..i W h r ic 

phrases and short, intense descriptions when his subjects step outside the ring PU ^ But 

pleased him greatly. They were studied and themselves resort to such tactics* ava,l ‘ 


wiuic ii airu ciii cAiidki liuiu i\. v_j. is ui<u nc iicvci ucaucnus iu i uuciicss, jnfpnoely 

Vosburgh’s description of Crane at he is never aggressive and he never h • of 
work on “The Red Badge,” gives an asks a question that is in dubious 


indication of his style . 


able and we are the beneficaries. 

The recorded sound is no better or 


out with much care and, after they But he is not cold or merely objective. 

had been trimmed and turned and In a self-interview which I heard „ . . . . , , 

changed to the final form, he would recently on the A.B.C., he refutes the worse 1S to be expected from the 
repeat them aloud and dwell on them suggestion that his interviewing is ruth- avera £e home recot der not too expertly 
lovingly. Impressionism was his faith, less. But I am not so sure. And by no °P erated - the interest is in the man 
Impressionism, he said, was truth, and means the least interesting aspect of it wno maae mern - 
no man could be great who was not an all is t : he fact that the victims continue 


impressionist. 

It is largely this impressionism in motivated by the conviction that they 
the writing that makes the recording so alone will triumph where others have 
successful. The writing lends itself to fared less well. But do they ever? 
reading aloud and Edmond O’Brien ’ * 


★ ★ ★ 

to come^ to the slaughter, doubtless « A WORLD OF SEARCHING EYES.” 

ALPHA AFM 013 (Mono). 
Deliberately, I have omitted from the 
title the eye-catching name on the 


OURITE POETRY AT HOME.” others with a special interest in the 
Argo Spoken Arts Series 848 subject may find this experiment both 
(Mono). interesting and valuable. Recorded sound 

After the illiness which ultimately is good. S 


- A , , f f , . * hope I have given the impression jacket , that of John Betjeman who 

makes the utmost of the powerful and that this record carries one of the great chose the verse but who does not anneir 
emotional language in which the story verbal encounters of our time, for that in anv other canacitv Franklv f can 
abounds. It never flags; indeed climax is my intention. Regrettably, the im- not ^e that the verse is made better 

fntenX fh^her^s r C cL?aT? eleSS P8Ct ° f ^ co ">P ani , on P ie , ce , on the or worse by being selected by this auth- 

a fon L'^ fiZ L „ ! • T reverse Jf gr - y J e a- ned . j by un ; ority or that and. certainly, none of it 

Lick^un on to hear whafhannlns k p 6 accountably noisy and distorted sound. bears the least rese mblance to Betje- 

pick-up on to hear what happens . . . More s the pity as Boothby is a fasci- m o n ’ s own WO rk 

The story is concerned with the nating character, described in John V)f the material on the record nn P 

American Civil War and the fortunes Freeman’s own words of the jacket in can sav on j v t u at ; s sy u: ect to the 

feir a thar h must 0 b^%he th LoS ie ma°n f '* ®H° t f ‘£ e Pleasures and faults common to most 

tear that must beset the normal man most gifted and idealistic — and truth- ottpmnts at noetrv hv children A. 

who faces death for the first time. The ful-men anywhere in public life. 1 eLtenainmlnt ^r se it is neeTicible 

Lf ,0 b n attle en flTh PaS and '"renewed^ba^tle 8 ,hi " k hC ’ S ' aZy ’ ^) f -'' n h dulgerlt - ,Y ain except to anyonfwho’has a professfomd 

Within thi,.naL ^ timp thp vn a " d ° ver -f ne T us ' All these qualities interest in such matters . From the point 

manexcLrencLIhe horroTof coward ice m ' Xe , d Up '°f c f ha ^ e led to the com- of vievv of the Australian listener, too. 

recoverand C fdtilrLitp 1 rhimntL°nvpr^'hf.' TT/i? /“‘T* ,° f P u , bllc career , the sometimes quite marked regional 

r oZ Ver fL nd Y U ,m e p tr “d mPh baX e p r h of n theyve led to the total success of English acc ents of the children who 

own tear. Yet the red badge of his personal friendships. rea d_incidental^ not the children 

KK b 7S«S. “ h, "“ by ... i r app“1 of 

the^confine^of^atfT.R record °and"the .‘ DespItVthese criticisms, teachers and 

direction, by Howard O. Sackler, are 
both first class while the reading is 
exceptionally powerful. 

★ ★ ★ 

LORD BOOTHBY AND LORD 
REITH, FACE TO FACE WITH 
JOHN FREEMAN. Pye Piccadilly 
Series FTF38503 (Mono). 

The “Face To Face” television series 
is known and respected wherever it has 
been shown. In fact, it brought a new 
dimension to the technique of inter¬ 
viewing in any medium. 

John Freeman has a mind which is 
the envy of his competitors in the field 
and his ability to draw his subjects, no 
matter how eminent or brilliant, is 
their despair. Invariably, he is so well 
informed about his interviewee that he 
appears, time and again, to catch him 
off guard. Yet, this is no trickery; he 
has merely done his homework. Free¬ 
man’s integrity is never in question but 
deliberately he takes an opposing view¬ 
point or attitude with the result that 
the whole proceedings have much of 
the excitement and partisanship of a 
duel. 

This interview with Lord Reith, ex- 
Chairman of the BBC, a giant of a man 
in every way, has even more than the 
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AND MICROPHONE INS 


MIC 40 CRYSTAL. A sensitive crystal hand or desk 
microphone. 

IDEAL FOR TAPE RECORDERS. 

Frequency response . 30-6.000 c/s. 

Sensitivity .—50 dB ref. 1 V/dyne/cm. 2. 

Recommended load .4.7 .VI Ohm for above response. 

Price: £3/19/6. 

MIC 40 CERAMIC. A tropicalised version of the MIC .49 
with a ceramic element. 

Frequency response 30-6.000 c/s. 

Sensitivity . —62 dB ref. I V/dyne/cm. 2. 

Recommended load 4.7 M Ohm for abuse response. 

Price: £4/19 6. 

MIC 43 INSERT. This insert is fitted to MIC 40 and is 
available separately. Price: £2/15/6. 
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T.O.S.C.A, 


ELECTRONIC SALES 

180 LYONS ROAD, DRUMMOYNE 
81-3443 81-1810 


CAPRI 

HI-FI STEREO 
4 SPEAKERS 

2 x 6GW8 
2 Detachable 
Speaker Boxes 
Wood Box Vinyl Cov. 


gns 

TAPE RECORDER ATTACHMENT 
SING ALONG PROVISION 


STEREO A.C. and BATTERY 


FULLY 

TRANSPORTABLE 
TO PICNICS 


VESUVIO 
STEREO 


240V AC 
2 x 9V Batteries 
8 Transistors 
Hi-Quality 
Ideal Size 


CANBERRA A.c. stereo 


SPECIALS 


AUTOMATIC 1965 MODEL 
CHANGER 
£12 


MONO PLAYER 

9V — BATTERY 

£10 


MONO PLAYER 

240V 

De-luxe Standard 

£9 £6/10/- 


AMPLIFIERS 
PLUG-IN UNIT 

with valves 

6BM8 Mono £3/10/. 
6BM8 Stereo €7 
6GW8 Stereo £8 
Plus 

Sub-Chassis for above units 
has: 

Power TX—2 out TX 
1 diode — electrolitic 
3 pots — 3 plugs £8 


POTENTIOMETERS 

Double with switch .18/6 

Double, without switch .. .. 18/ 

Dbl. 20K plus 1M w/switch .. 14/ 
Dbl. switch for Southern Cross £1/8/ 

1 Meg Ohm with switch. 6/6 

Single without switch . 6 / 

ORDER YOUR VALUE 


SPEAKER AUDIO 


TRANSFORMERS 

5W 7K or 10K.12/6 

7W 7K or 10K.18/6 

15W Push Pull.£2/18/ 

NEW RESISTORS NEW 

!W 9d 1W lid 

FACTORY FRESH 


39 gns 


CONDENSERS 

.01MF 400V 1/ 

.047 MF 400V I/I 
.IMF 1/1 

FACTORY FRESH 


STEREO 

PORTABLE 


2 DETACHABLE 
SPEAKERS 

2 x 6BM8 output 


QUANTITY DISCOUNT • PROMPT DISPATCHING 
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Television and Audio Equipment 






SPECIALS 


PICTURE TUBE BOOSTER 

TX 

6V in, 8-10-12V out 

£1/3/6 


2 Gang 

VARIABLE CONDENSER 

STROMBERG CARLSON 

3/- 


2 GANG MINI-VARIABLE 
CONDENSER MSP 

6 /- 


SAFETY GLASS 

For 14in Pope and 23in Pope. 

£ 2 / 10 / 


YOKES 


MSP AWA 110° . £2/10/ 

ROLA 910 90°. £3/5/ 


EHT TX 

ROLA 419-432-421 .. £2 

MSP AWA 110°. £2/10/ 


DIODE OA210 7/- 


PHILIPS TUNER 
7580 £5 

With new channel extra £1 


WE HAVE A GOOD RANGE OF 
SHARP TRANSISTOR CABIN¬ 
ETS. SPECIFY MODELS. 

Ekco Channel Selectors. 

For Mixed Knobs Specify model. 
STC Fine Tuning 1/3 _ 


TV IF STRIP 


6BX6’s 

LATE STROMBERG CARLSON 
Socket and coil, few parts wired. 
Very handy. 

10/- 


STEREO 
240 V 
HI FI 


NAUTILUS 

2 Separate 
Amplifiers 
High quality 


29 gns. 


MONO 
240 v 

AUTOMATIC 

CHANGER 


RIVIERA 

29 gns. 

LINE— HI-VALUE 


BATTERY AND AC 
OPERATION 

CORTINA 

29 gns. 

GOOD QUALITY 


240 v. 


TERRIFIC VALUE 


DELUXE 


MONO 


com 

15 gns. 


MONO 

PLAYER 


VENICE 

19 gns. 


MONO 


WE OFFER FREE DESPATCH ON RADIOGRAMS 
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NOW OFFER... 

NEW HIGH PERFORMANCE 

COATINGS from their American Laboratories 


at a genuine 50 % 


discount. 


Triton is the finest, smoothest magnetic recording tape ever produced, its lifetime lubrication 
coating gives new protection for valuable recording heads. It is a long-lasting, non-abrasive 
tape which gives magnificent results in all high-fidelity mono and stereophonic recording 
to the most exacting professional standards and for the home enthusiast. 

New naturalness to sound, brilliant highs — full depth lows, the only way to fully appreciate 
this tape is to test-play a reel for the most exciting sound you have ever heard. 

_ ' ' 

Improved full frequency response and sensitivity—set your recording level a full 10 db lower for new 
thrilling realism in either stereo or mono, from 20 to 20,000 cycles response. 

Dupont Mylar bases for superior strength and performance. 


Although selling in the United States at slightly higher prices than other leading brands, direct selling 
from importer to customer cuts a full 50% in middlemen’s margins from the price in Australia. 


New easy thread, heavyweight, true running reel, factory 
sealed polythene bag and strong storage box for easy 
labelling. 



FREE 16 page booklet "HOW TO 
MAKE QUALITY TAPE RECORDINGS 
IN YOUR HOME" (fill in coupon) 



REEL 


LIST 

NETT 

DESCRIPTION 

SIZE 

LENGTH 

PRICE 

PRICE 

ACETATE 1.5 mil. 

3" 

15 O' 

9/- 

4/6 

Standard Play 

5” 

600' 

27/6 

13/9 

Crimson Seal 

5 r 

800' 

39/- 

19/6 


7" 

1500' 

48/- 

24/- 

ACETATE 1 mil. 

5" 

900' 

40/- 

20/- 

Long Play 

51" 

1200' 

54/- 

27/- 

Blue Seal 

7" 

1800' 

69/- 

34/6 

MYLAR 1 mil. 

3" 

225' 

12/- 

61 - 

Long Play 

5" 

900' 

1200' 

2000' 

45/- 

22/6 

Orange Seal 

51" 

63/- 

31/6 


7" 

77/6 

38/9 

MYLAR .5 mil. 

3" 

300' 

1200' 

1800' 

18/6 

9/3 

Tensilized 

5" 

62/- 

31/- 

Super Play 

51" 

84/6 

42/3 

Purple Seal 

7” 

3000' 

124/- 

62/- 

TRIPLE PLAY 

7" 

3600' 

150/- 

75/- 

Tensilized Mylar 




POSTAGE: 3”. 6d : 5” and 5J", 1 /-; 7", 1/5. 


Get this booklet FREE by filling in coupon. 


UNCONDITIONAL 
GUARANTEE ON ALL TAPE 

50% discount available only by mail order . Tapes sent 
C.O.D. if you wish. Send all orders to: 

TRITON TAPE CO.. 

BOX 55. P.O.. FORESTVILLE, N.S.W. 


TRITON TAPE CO., Box 65, Forestville, 

I 

NAME. 

I ADDRESS.. 

I 


I . 

, MAKE OF RECORDER 


N.S.W. 

I 

I 

I 

I 
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VARIETY FARE 

^ Neville Williams 

A Jamieson Rowe 

^ Keith Jeffcoat 


Smitinnal 

OLD FASHIONED REVIVAL HOUR 
FAVOURITES. The Old Fashioned 
Revival Hour Choir, conducted by 
Dr H. Leland Green. Rudy Atwood, 
piano; Anne Ortlund, organ. Pro¬ 
duced by Paul Mickelson. Stereo, 
Supreme SS-2020. 

Interest: Gospel songs. 

Performance: Very good. 

Quality: Excellent. 

Stereo: Excellent spread. 

Most people interested in Gospel 
broadcasting — and probably many who 
aren’t — have , become familiar with 
“The Old Fashioned Revival Hour” con¬ 
ducted by Dr and Mrs Fuller. From a 
single radio station in 1925, it has 
gradually built into a world-wide cover¬ 
age. 

This imported American pressing con¬ 
tains some of the Gospel songs which 
have become favourites with listeners to 
the session. Being intended to fit in with 
the various moods of the session, and to 
lend variety, the tempos differ widely 
but all are very well presented and make 
good listening: 

“Chorus Medley,” “No One Ever 
Cared For Me Like Jesus,” “To God 
Be The Glory,” “No. Not One,” “Fire 
Song,” “O For a Thousand Tongues,” 
“By And By, When Morning Comes,” 
“Hiding In His Love,” “Where Could I 
Go,” “Sweet By And By,” “It May Be 
Today,” “Thou Mighty To Save.” 


In terms of technical quality, the 
disc is excellent . . . smooth, wide- 
range sound, no background and with 
well spread stereo. Recommended. 
(From Southwell Supplies, 176 Geelong 
Rd., Footscray, W.II, Victoria). — 
W.N.W. 

★ ★ ★ 

FRED WARING, THE PENNSYL¬ 
VANIANS And The Waring Chapel 
Choir. Mono, Universal Record 
Club UM-658. 

Interest: Sacred Easter songs. 
Performance: Might have been 
good. 

Quality: Poor. 

This record is an escapee from the 
Easter season but it wouldn’t have mat¬ 
tered much had it not reappeared! 

According to the jacket notes, it is 
intended as a companion disc to Fred 
Waring’s “Song of Christmas” but, what¬ 
ever merits it might have had, have been 
let down by the recording itself, at least 
as interpreted by my compatable stereo 
magnetic pickup. The sound is lacking 
both in response and dynamic range and 
punctuated with spasms of tracing dis¬ 
tortion. 

On side 1, Fred Waring narrates “The 
Song Of Easter,” the Easter story woven 
around 14 Negro spirituals. This is fol¬ 
lowed bv “Ave Maria,” “Holy, Holy, 
Holy,” “The Holy City,” “The Palms,” 
“Before The Crucifix,” “When I Survey 
The Wondrous Cross,” “O Day Of Rest 
And Gladness.” 

A disappointment. (W.N.W.) 


FROM STAGE 

SONGS TO SHAKESPEARE PLAYS— 
T. A. Arne, Maureen Forrester, 
alto, Alexander Young, tenor, Mar¬ 
tin Isepp, harpsichord, with the 
Vienna Academy Chamber Choir 
and the Vienna Radio Orchestra 
conducted by Brian Priestman. 
Westminster 12-inch stereo, SWC- 
931,560. Also in mono on 
WC-31,560. 

Interest: Shakespearean song. 
Performance: Sensitive. 

Recording: Low level but good. 
Stereo Quality: Good. 

For Shakespeare lovers, a recording 
of Arne’s settings of some twelve songs 
from the plays. The soloists are Maureen 
Forrester, famous Canadian alto, and 
English tenor Alexander Young—well 
known for his operatic and oratorio sing¬ 
ing at Glyndebourne, Covent Garden 
and Sadler’s Wells. They are backed 
in bright but fairly standard fashion by 
the Vienna Radio Orchestra conducted 
by Brian Priestman. 

The pieces performed are “Where The 
Bee Sucks,” “Come Away, Death,” “The 
Cuckoo Song,” “Blow, Blow, Thou Win¬ 
ter Wind,” “Sigh No More Ladies,” 
“Under The Greenwood Tree,” “Soft 
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AND SCREEN ; 

Flowing Avon,” “Tell Me Where Is 
Fancy Bred?” “The Owl,” “Come Unto 
These Yellow Sands,” “Dirge In Cymbe- 
line,” “Behold Your Faithful Ere You 
Can Say,” “Come Away, Death” (second 
version), “Sweetest Bard,” and “Solemn 
Dirge.” The last-named is sung by the 
Vienna Academy Chember Choir. 

The recording quality is quite good, 
although it is recorded at a low level 
—which tends to degrade the signal-to- 
noise ratio somewhat. 

Recommended, for Shakespeare lovers 
and English tutors. (J.R.). 

it it it 

OEDIPUS THE KING — Sophocles. 
English version by Dudley Fitts and 
Robert Fitzgerald. With George 
Dixon, Robert Clarke, Alwyn Owen, 


Lola Russel. Music composed and 



cenium Arch Recording, two 12-inch 
stereo discs, R-D 2001/2. 

Interest: Greek drama. 

Performance: Convincing. 

Recording: Generally excellent. 
Stereo Quality: Gimmicky. 

The name Oedipus is a fairly familiar 
one to many people, having been virtu¬ 


ally raised anew by Freud when he 
needed a convenient label for what he 
held to be a universal behaviour pat¬ 
tern in male child development — the 
“Oedipus Complex.” But the original 
denotation of the name is perhaps less 
familiar. 

In Greek mythology Oedipus was a 
prince who was made king of Thebes 
when he rid them of the scourge of a 
man-eating sphinx. It later became clear 
that the widowed queen he married was 
actually his own mother, and that he had 
killed his own father. He was blinded 
and exiled, later to be cared for by his 
daughters Antigone and Ismene. 

The great Greek poet-dramatist Sop¬ 
hocles of Colonus (496-406), used the 
legend of Oedipus as the basis of two 
tragedies, while a third was based upon 
the story of his daughter Antigone. The 
present recording is from an English 
version of his play “Oedipus Tyranus,” 
which covers the events leading up to 
his blinding and exile and probes their 
effect upon Oedipus himself. 

The performance presented on the 
recording is, it seems to me, close to the 
feeing of the original drama. George 
Dixon as Oedipus gives a most convinc¬ 
ing and moving portrayal, and he is well 
supported by Robert Clark Creon, 
brother of the dead king Laios), Lola 
Russell (Iocaste, mother and wife of 
Oedipus) and Alwyn Owen (Teiresas, the 
prophet). The diction is excellent 
throughout. 

Technically the recording is of a very 
high standard, although there are two 
criticisms which I would make. The first 
is that mixing balance or microphone 
placement leaves something to be desired 
in places, as characters sometimes sound 


"INNERBOND" 

(Regd.) 

BONDED 

ACETATE 

FIBRES 

for packing in 

SPEAKER ENCLOSURES 

A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for Sound Absorption. 
"INNERBOND” is light, clean, dust free and 
easy 'to handle. Because all the fibres are 
bonded "INNERBOND” will hang as a "cur¬ 
tain” and will not fracture or breakdown 
due to vibration. 

"INNERBOND” is odourless, highly resistant 
to attack by bacteria or fungus and is vermin 
repellent. "INNERBOND" at !6ox sq. yd. 
has a nominal thickness of I" and at this 
density is recommended as a packing in 
Speaker Enclosures for Sound Absorption. 

If unobtainable from local Electronic 
Dealer 

For t sq. yd. as above send £10 0 

For 2 sq. yds. as above send £1 17 6 

For 4 sq. yds. as above send £3 5 0 

Postage paid in Australia and Territories. 
To the Manufacturers: 

WONDER WOOL 

PTY. LIMITED 

87 James Street, Leichhardt, N.S.W. 

POSTAL ADDRESS: 

BOX S48 — G.P.O. SYDNEY 

Phone; 56-2780 
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100 PRINTED CIRCUITS 


NEW 

IMPROVED 


% 


vT5\ 


gaMMfcj 

30 WATT 
12v. All Transistor 
P.A. AMPLIFIER 

No. 597—consisting cabinet, chassis, 
front panel and hardware, £6/0/0. 
No. 598—Complete Kit of parts, to 
smallest screw. £27. No. 656—Wired 
ready to operate, £29/10/. Postage 
597, 598 and 656, 10/ each. Size: 
6in w. x 3in h. x 81 in d. Weight 
611b. 


COILS & IF'S 455Kc 


Part No. 


Part No. 


174 S/T IF 

16/- 

177 D/T IF 

17/- 

176 DA IF 

17/- 

179 S/T IF 

16/- 

178 D/T IF 

17/- 

249c aer/rod 

£ 1 

248 OSC. 

15/- 

253 aer/car 

17/- 

252 RF 

16/- 

223 Osc. 

15/- 

221 aer/coil 


119 IF valve 

17/- 

valve 

17/- 

265 Universal 


118 IF Mullard 

18/- 

tape osc. 


175 S/T IF 

I6A 

Coil. £2/19/ 


Postage I/*. 

Write for details and price list. 



UNIVERSITY 
CONVERTER 

Grey plastic cabinet 
b" % y/i" x v/i" d. 
Do-it-yourself kit No. 668C, £5/19/-. 

Wired and tested, No. 668D, on app. 
Postage I/-. 

Convert your radio to receive Uni¬ 
versity lectures on 1750 Kc. 


From your drawings . . . price 3/- each — 5 square 
inch, larger sizes add 2d for each extra square inch. 
Set up charge £5 on first 100 only. Drilling plating 
and coding .... price on application. 




R.C.S. 

I LOWFR/Ce! 

COMPLETE 

mi/ry 

DOIT 

coHsmcr/ow 

YOURSELF 



5 *^ 

KITS 


• First time in Australia • Its fun, it's guaran¬ 
teed to save £s • Build any of these in one even¬ 
ing • Compactly designed, fully engineered 
# w Comparable to the finest commercial sets 

• Beautiful cabinet, high impact plastic • Every¬ 
thing included, even the smallest screw • Stan¬ 
dardisation — cabinet and parts interchangeable 

• Minimum of tools required • New simple 
adjustment technique • No technical knowledge 

• No expensive test equipment • Fverythinu fils. 
1964 RF Transporta 7. Complete kit — No. 640: £21/15/- 
Portable car radio, identical to 640 above, plus extra switch 
and car coil, etc. No. 642: £23/-/-. 

(Write for booklet on 640 and 642.) 


4 


BATTERY SAVER KIT 

4 1 /*, 6 or 9 volts. Replaces transistor 
battery power input 240 volts A.C. Maxi¬ 
mum milliamps 80. Hum-free operation. 
Size V/i'in I. x 2'/jin w. * l'/j" h. No. 
657, £2/19/ (post I/). 



Order by Mali Cheque. Postal Note or Money Order (add post), direct to:-— 

R.C.S. RADIO PTY. LTD., 651 FOREST ROAD. BEXLEY. N.S.W. IW 3491 • LW 5385 



PERSONAL 

TRANSISTOR 


I Transistor, 

I Diode. 

No. 582—Do-it-YOURSELF Kit of Perts 
for above, 49/6. 

No. 593—Wired ready to operate. 59/6. 
Postage 582, 593 I/. No C.O.D.t. 


PRINTED CIRCUITS 

Part No. 

558 Amp. Audio Transporta 

6 and 7 25/ 

559 RF Section Transporta 6 25/ 

562 RF Section Transporta 7 25/ 

567 RF Stage 3 Gang Transporta 7 25/ 

568 TV Video Strip R. and H. 25/ 

577 University Converta 62/ 1C 25/ 

569 Audio and RF Transporta 4 

578 Basic Converter 6I/9C 

580 Car Radio 

586 Preamplifier 61/IIP 

587 Preamplifier 61/1IPI 

591 30 W.P.A, Amplifier 

599 Mullard 3/3 Stereo, each 

606 Mullard 10/10 Stereo, pr. 

607 Mullard Preamp. 

608 Mullard WB Tuner 

669 R and H Tape Recorder 

670 Front panel R and H Tape 

Recorder. 26/- 

Sales Tax included, Postage I/. We 
can supply any R.H. Printed Circuits 

NEW AUDIO_AMPLIFIER^ 

4 transistors, 
or 1 watt. 

Small size cab¬ 
inet 3 ' x 2 x 
1 plastic. Suit¬ 
able crystal P.l 
up. intercom., 
microphone rad 

io. etc. (9 volt) __ 

Oo It yourself kit 66S. 99 iPost 1 ). 
Wired ready tor use. 66SD, C S'14 /. 

NEW 2 TRANSISTOR PRE-AMP. for 

Magnetic P U. Microphone or Tape 
Head Similar 61 11 PI circuit In cabinet 
3 x 2 x 1", 2 required tor stereo. 

£3 51. Post 1 . Do-it-yourself kit 672C 

Wired ready tor use. 672D. £5 14 . 


25/ 

25/- 

37/6 

25/. 

25/ 

35/ 

25/ 

65/ 

30/ 

30/ 

32/ 



100K AT THESE... 

SPECIAL OFFERS FOR AUGUST 

ARMSTRONG 227 Stereo Tuner 

Amplifier 

-j y 

| Pioneer SMB 161 stereo amplifier with ■ 

1 AM/AM/SW tuners, Labcraft 605 turn- • J Labcraft 605 turntable, All Balance Arm 

table. All Balance arm. Shure M-77 or • and Shure M77MD 4*4|A 

ADC diamond magnetic cartridge, two B cartridge.. , 

Wharfedale 8in RS/DD speakers. £97. If ■ 

you prefer the Labcraft 643 Cf • The world’s best turntables are exclusive 

turntable with ceramic dia- LQQ • to RMS. Prices are most competitive. ! 

mond cartridge, the cost is . 

3 Leak "Stereo 30” solid state stereo 
^ amplifier, Labcraft 605L turntable. J H. 
tone arm, ADC 660 cartridge, 

2 Goodmans or Wharfedale 1 

1 Oin speakers. 

» 

K 

• 

9 

A Pioneer SMO 300B stereo amplifier with • _ ... M . An< 

■ AM, AM SW/FM tuners. Silex tran- • C WeH-known s tar SA 30 Labcraft 605 

scription turntable, Ortofon SMG 212 tone ! * turntable, JH tone arm and ADC 770 

arm and Ortofon SPUGTE 84Afl ! cartridge, two twin cone fAQ 

cartridge, two Goodmans 201 T. 1 S 10,n . Wharfedale RS/DD 

12in wide range speakers .. • speakers. 

• 

£ Garrard AT6 turntable, Armstrong 222 
^ amplifier, Decca Deram diamond needle, 
two Goodmans Twin Axictt 
speakers or 2 Wharfedale Z. 1 US! 

lOin RS/DD Golden Spkrs. 

• 

a O Our prices for the famous Pioneer tuner 
■T Armstrong 227 stereo integrated tuner l ° amplifiers are as follows: 

* amplifier, Dual 1010 turn- £4 MW» l JJJUJI 151‘r VJa m . ^22 

tabic, two Wharfedale or £145 : £"** fUJlS £. fll 

Goodmans lOin speakers .. J All components are covered by standard • 

guarantee. 

A Just released, Armstrong 221 integrated 
^ stereo amplifier for magnetic and ceramic 
inputs, incorporating push-button rumble 
filter, loudness control, monitor control. 

For further details write to True Fidelity* 

23 Collins Street, MELBOURNE. 

We will care-packf and freight anywhere. If the goodrt you require are not 
listed write for our prices —4 you’ll he delighted! R.MLS. are famous for 
selling the best quality equipment, and indisputably ihe cheapest in 

Australia. 

RECORDED MUSIC SALON 23 

C. PINCZEWSKI TRUE FIDELITY Telephone: 63-6257 

WHOLESALE AND TRADE ENQUIRIES WELCOME 
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quite distant and blurred by reverbera¬ 
tion effects. Also at times the two charac¬ 
ters involved in the action are virtually 
superimposed upon one another spatially 
—and this leads me to the second criti¬ 
cism. 

This is that the stereo facility is em¬ 
ployed in what I can only describe as a 
“gimmicky” fashion. Characters are as 
often as not huddled over to one side, 
virtually crawling over one another in 
the corner of the stage. Either this or 
they are shifted from one side of the 
stereo panorama — sometimes during a 
speech, and sometimes between speeches, 
which is even more confusing. 

This sort of thing may be all right in a 
stereo demonstration record, but in a 
dramatic work it is downright annoying. 
Particularly so as the microphone 
balance was sufficiently out to cause a 
character to “fade out” in the middle of 
his translation from one side to the 
other. The effect was most distracting, 
as if the actor was being swung through 
a vast parabola on a length of elastic. 

Apart from these criticisms, however, 
the recording is of a high standard, as 
I said before — and if you can enjoy 
the play itself the technical short¬ 
comings will soon fade into insignifi¬ 
cance. 

All told, then, a most interesting re¬ 
cording and one which should appeal 
to all students and lovers of Greek 
drama. Classics students and tutors may 
well find it of use both in its own right 
and as an example of an outstanding 
Greek tragedy. Those responsible for its 
production are to be congratulated. 
(J.R.). 

★ ★ ★ 

MARY POPPINS. The “living Voices” 
with Orchestra. Arranged and con¬ 
ducted by Anita Kerr. Stereo, RCA 
Camden, CAS-881. (Also available 
in mono.) 

Interest: Music from “Mary Pop- 
pins.” 

Performance: Excellent. 

Quality: Excellent. 

Stereo: Normal spread. 

To quote the jacket notes: “The music 
from Walt Disney’s ‘Mary Poppins’ is a 
sheer delight for the whole family.” 

And it certainly sounds that way, as 
recorded on this album from the RCA 
Nashville studios. To say any more 
would be to cloud the fact that is a 
simple, delightful presentation that you’ll 
play over and over again. 

The titles: “Step In Time,” “Chim 
Chim Cheree,” “Medley,” “Stay Awake,” 
“Jolly Holiday,” “The Life I Lead,” 
“Feed The Birds,” “Medley,” “Let’s Go 
Fly A Kite,” “Supejr-Cali-Fragil-Istic- 
Expi-Ali-Docius” and “A Spoonful Of 
Sugar.” 

The sound quality is clean and, apart 
from a couple of isolated “crackle” 
spots the surface is excellent. One you 
shouldn’t miss. (W.N.W.) 

★ ★ ★ 

THE BAND WAGGON. Sound track 
recording, with Fred Astaire, 
Nanette Fabray, Jack Buchanan, 
India Adams. MGM Studio Orches¬ 
tra and Chorus, conducted by 
Adolph Deutsch. Mono, MGM 
Encore Series MGM-V02-9112. 
Interest: Show music. 

Performance: Sounds okay. 

Quality: Routine. 

I must confess that Band Waggon is 
a show that I know nothing about and 
the jacket, in keeping with the budget- 
priced Encore policy, has nothing what¬ 
ever to say, by way of explanation. The 
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music struck me as being of the fairly 
routine show variety, heavily dependent 
on the visual, and therefore most likely 
to appeal to those who saw the film 
from which it comes. 

The track titles: “A Shine On My 
Shoes,” “By Myself,” “Dancing In The 
Dark,” “I Guess I’ll Have To Change 
My Plan,” “Louisiana Hayride,” “I Love 
Louise,” “That’s Entertainment,” and 
“The Girl Hunt Ballet.” 

The sound quality can be described 
only as routine, rather prominent in 
the middle register and not as clean as 
it might be in some spots. If you’re 
keen on the music, don’t let this remark 
stop you; It’s just that it isn’t up-to-the- 
minute hi-fi fare. (W.N.W.) 

★ ★ ★ 

THE SOUND OF MUSIC—The Living 
Strings, arranged and conducted by 
Johnny Douglas. RCA Camden 12- 
inch stereo, CAS-869. 

Interest: Broadway musical, film. 
Performance: Smooth and bright. 
Recording: Excellent. 

Stereo Quality: Widespread. 

For lovers of Rodgers’ and Hammer- 
stein’s extremely popular musical “The 
Sound Of Music,” another version of 
the music. On this disc the Living 
Strings play most of the featured tunes, 
for those to whom the lyrics are less 
important. The arrangements by con¬ 
ductor Johnny Douglas are smooth, and 
the playing bright. 

The tunes played are “Overture,” 
“Maria,” “My Favourite Things,” “Do- 
Re-Mi,” “Climb Ev’ry Mountain,” “The 
Sound Of Music,” “Sixteen Going On 
Seventeen,” “Something Good,” “Edel¬ 
weiss” and “I Have Confidence.” 

The recording is excellent, and the 
stereo widely spread, making the disc 
excellent value as an “economy label” 
recording. It can be warmly recom¬ 
mended. (J.R.) 

★ ★ ★ 

CHU CHIN CHOW — Inia Te Wiata, 
Julie Bryan, Barbara Leigh, Charles 
Young, The Williams Singers, 
Michael Collins and his orchestra. 
H.M.V. “Encore” series 12-inch 
stereo, SOELP-9053. 

Interest: Musical comedy. 
Performance: Bright, warm. 
Recording: High quality. 

Stereo Quality: Smoothly spread. 

I had the pleasure of reviewing the 
mono version of this recording some 
time ago, and my reaction has been the 
same on both occasions — I don’t think 
one could want a brighter or warmer 
recording of the vocal highlights from 
“Chu Chin Chow.” The prinicpal parts 
are sung in fine style, with Inia Te Wiata 
outstanding as Chu Chin Chow, and the 
chorus gives firm and disciplined sup¬ 
port. 

The recording, while not perhaps quite 
up to the latest standards, is neverthe¬ 
less of high quality. 

Particularly in stereo, a fine record¬ 
ing and excellent value. Recommended! 
(J.R.). 


Instrumental, 
Vocal & Humour 


WALTZ TIME With The Living Strings, 
arranged and conducted by Johnny 
Douglas. Stereo, RCA Camden 
CAS-855. (Also available in mono.) 

Interest: Popular waltzes. 
Performance: Smooth, romantic. 


Quality: Excellent. 

Stereo: Normal. 

The combination of waltzes and 
Johnny Douglas’ Living Strings produces 
exactly the kind of sound that you’d 
expect—smooth, lush, romantic. It’s 
easy on the ear and just the kind of 
sound to go with soft lights. 

And among the titles are surefire fav¬ 
ourites: “The Girl That I Marry,” 
“Anniversary Waltz and Wunderbar.” 
“Gold and Silver and The Skaters’ 
Waltz,” “Seven Golden Brils,” “Love 
From A Heart Of Gold,” “Dancing.” 
“Dear Friend,” “Roses From The South,” 
“Be Still My Heart,” “1001 Nights,” 
“Where The Citrons Bloom” and ‘The 
Merry Widow.” 

Good value on the Camden label. 
(W.N.W.) 

★ ★ ★ 

THE WORLD OF LIGHT MUSIC. The 
Pro Arte Orchestra, conducted by 
Gilbert Vinter. H.M.V. 12-inch 
mono, OCLP-1836. Also in mono 
on OCSD-1588. 

Interest: Light classics. 

Performance: Brisk, warm. 
Recording: Excellent. 

The fifth in a series of light music 
recordings made by the Pro Arte Orch- 



WANTED YOUR RECORDS 

ns trade-in on new records (manv thousands 
to select from), tape recorders, pre-recorded 
tapes, etc. Catalogues. Price Lists avail. 

RECORD EXCHANGE SERVICE: 
7in, 1/6, 2/6: lOin LP. 4/6: 12in LP. 6 / ea. 

R. SWAP’S MAIL ORDERS. Record Div., 
P.O. Box 265, Broad wu>. Old. 



EKCO-STYLUS 

Radiogram Needles 


If you can obtain a Radiogram 
Needle, Craftsman-built to 
perfection — 

Why be satisfied with less? 

• CRAFTSMANSHIP is a 
TRADITION with an EKCO- 
STYLUS. 

• Your records are V.I.P.'s and 
require every consideration to 
prolong their lives - EKCO - 
STYLUS will do just that! 

• EKCO-STYLUS are fully 

GUARANTEED 

Full range - Sapphire or Diamond 
Re-tipping a Speciality 

Available from all good 
Music Houses 

inquirht• _ 


ERNEST KUENZLI 

PTY. LIMITED 

60 HUNTER ST., SYDNEY 
PHONE: 28-6991 
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THINKING ABOUT A BETTER 
TURNTABLE, THEN YOU CAN'T PASS 

THORENS 



MODEL TD135 


A professional turntable featuring a 
precisely machined turntable and 
a special inbuilt levelling device 
a single control knob for the 
on-off switch and the four 
speeds, and the unique 
® Thorens two-step drive 

system to eliminate 
vibration. 

ONLY £62 


Enjoy the advantages of an elaborate transcription turntable without any isolation 
problems. The new Professional type tone arm BTD-12S is mounted as an integral part 
of the TD135 turntable. A precise, secure and easy to use rugged instrument, the 
BTD-12S is specially adapted to guide cartridges ot the highest .ateral and vertical 
compliance safely across the record providing minimum inertia, both in the horizontal 
and vertical planes. Additional features of the Thorens TD135 are the use of Precision 
Ball Bearings throughout and a convenient integrated arm control for lowering and 
raising the Pick-up. The stylus force is realised by means of a spring device exerting 
a torque on the horizontal shaft, which is precisely ad.ustable through a knob 
calibrated in grams. Length ISin, width 13 3/16in, depth 3 3 16in, height 3 9/16in, 
weight, 15.51b. 

BEFORE YOU BUY, COMPARE THE MECHANISM OVER AND BELOW THE UNIT 
PLATE OF THORENS TURNTABLES WITH ANY OTHER UNIT. YOU WILL ACCEPT 
NOTHING LESS THAN A THORENS. 



THORENS MODEL TD124 

The TDI24 is unmatched for monophonic 
or stereophonic sound reproduction. The 
drive system utilizes an extra compliant belt 
plus idler wheel to isolate any motor 
vibration and special shielding of the turn- 
table flywheel, eliminates any induction of 
stray fields by magnetic pick-up cartridges. 
The Thorens TDI24 also features 4 speeds 
plus variable speed adjustment control 
(plus or mjnus 3 per cent) a I2in ll'/jlb 
table with separate non-magnetic shell 
cover, exclusive Thorens clutch assembly 
for fast stop and start with no stylus injury. 
A special Thorens feature is a built in 
stroboscope enabling speed checks while 
the record is being played and also acts 
as a pilot light. The Thorens exceeds NAB 
specification for rumble, wow and flutter 
and is sold with one full year's warranty. 

ONLY £83 



THORENS MODEL TD224 

The world's first combined transcription 
turntable and Automatic Record Changer 
by Thorens has these many features. 

• Speed regularity (wow and flutter con¬ 
tent) and rumble level (horizontal and 
vertical) exceed NAB standards for studio 
equipment, a 4-speed operation through a 
long rubber belt low speed stepped pulley 
and idler wheel drive system. • Patented 
variable speed control (plus or minus 3 per 
cent) with high precision illuminated 
stroboscope. • Precisely machined, non¬ 
magnetic I2in turntable, weight 71b. 

• Professional type BTD-I2S Tone Arm with 
stylus positioning slide, balancing counter¬ 
weight and precision-calibrated stylus force 
adjustment. Low inertia and very low bear¬ 
ing friction. Low frequency resonance below 
10 CPS for high compliance cartridges. 

• Plays automatically up to 8 records 
(%in stack). • Intermixes records of any 
diameter between 7in and I2in. • Records 
cleaned during play by means of a built- 
in continuous cleaning device mounted on 
the record feed in arm. • Can be operated 
manually. 

ONLY £140 



NEW STORE FOR STEREO 

432 KMT SI. SYDNEY. 2985801 


estra, this disc features small pieces from 
many countries: 

“The Merrymakers” Overture (Coates); 
“Herdmaiden’s Dance” (Alfven); “Prae- 
ludium” (Jarnefelt); “Entrance of the 
Little Fauns” (Pierne); “Under The Lin¬ 
den Tree” (Felix); “In A Harbour Town” 
(Fischer); “Dance of the Young Maid¬ 
ens” (Khachaturian); “Gitanarias” (Le- 
cuona. arr. Gould); “Mardi Grass” 
(Grofe); “A la Clair Fontaine” (Farnon) 
and “March” (Arnold). 

The guest conductor, Gilbert Vinter, 
should be familiar to short-wave listeners 
from his many broadcasts conducting the 
B.B.C. Midland Light Orchestra. Under 
his baton, the Pro Arte gives a brisk and 
lively performance, with sufficient 
warmth and humour to prevent the 
string of works from becoming mono¬ 
tonous. 

The recording quality is excellent, al¬ 
though the mono version sent for re¬ 
view naturally sound spacially confined. 

For those who are lovers of the light 
classics, a disc well worth your atten¬ 
tion. (J.R.) 

★ ★ ★ 

LINGER AWHILE. Billy Vaughn and 
his Orchestra. Stereo, Universal Re¬ 
cord Club, UP-686. 

Interest: Swinging sax. 

Performance: Bright. 

Quality: Good. 

Stereo: Marked separation. 

“Linger Awhile” 
finds Billy Vaughn 
in a gay, swinging 
mood, with twin 
saxophones working 
overtime, just shad¬ 
ing the percussion 
department. You’ll 
enjoy it, whether 
you listen and tap 
your feet—or get up 
and dance to it. 

“Whis pe rin g,” 

“Red River Valley,” 

“Do I Worry,” “The Hucklebuck,” 
“Under The Double Eagle,” “You're The 
Only Star In My Blue Heaven,” “When 
My Blue Moon Turns To Gold Again,” 
“Beg Your Pardon,” “Goodnight Sweet¬ 
heart,” “Side By Side,” “You Are My 
Sunshine” and “Linger Awhile.” 

If you like swinging sax. Recom¬ 
mended. (W.N.W.) 

★ ★ ★ 

COMMAND STEREO SAMPLER. 
Originated and produced by Enoch 
Light. Command 12-inch stereo, 
SNDL-2/2. 

Interest: Stereo sampler, demonstra- 
stration. 

Performance: Sparkling. 

Recording: Excellent. 

Stereo Quality: Well spread. 

A hi-fi stereo sampler and demonstra¬ 
tion record from Enoch Light’s label 
Command, featuring sample tracks from 
a dozen outstanding Command stereo 
albums. As many of the original albums 
were recorded on 35mm magnetic film 
masters the quality is quite excellent 
and the disc would be ideal as an equip¬ 
ment demonstration or “showoff” 
recording—the more attractive because 
of the low price of 39/6. 

The tunes played are: “Anna” (from 
“Roman Guitar”), “April In Portugal” 
(from “Provocative Percussion”), “Ban¬ 
ana Boat song” (from “Far Away 
Places”), “Heat Wave” (from “Stereo 
35mm”), “On The Street Where You 
Live” (from “Provocative Percussion, 
Vol. 4”), “Caravan” (from “Bongos, 
Flutes, Guitars”), “I Could Have Danced 
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All Night” (from “Pertinent Percussion 
Cha Chas”), “Tenderly” (from “Roman¬ 
tic Guitar”), “Love And Marriage” (from 
“Dimension 3”), “La Paloma” (from 
“Fiesta”), “A Hard Day’s Night” (from 
“Great Themes From Hit Films”), and 
“If I Had A Hammer” (from “Dis¬ 
cotheque”). 

An added feature is the listing of the 
Command popular stereo catalogue on 
the rear of the disc sleeve. (J.R.) 

★ ★ ★ 

THE WORLD’S GREATEST 
MARCHES. The Boston Symphony 
and the Boston Pops Orchestras, 
stereo, RCA Dynagroove LSC-2757. 
(Also available in mono.) 

Interest: Great marches. 
Performance: Tops. 

Quality: Very good. 

Stereo: Good spread. 

This is one of those records which 
offers the full symphonic orchestral 
sound with music which should suit 
those hi-fi enthusiasts who might be de¬ 
terred by heavier fare. Frequency re¬ 
sponse, dynamic range, spread and defin¬ 
ition are right up on modern standards. 

And, having said this, I have prob¬ 
ably said enough to tempt others to try 
and to buy. 

Conducted by Erich Leinsdorf, the 
Boston Symphony Orchestra presents 
“Tanhauser—March,” “Radoczy March,” 
“Radetzky March” and “Stars And 
Stripes Forever.” 

On side 2, the Boston Pops under 
Arthur Fiedler presents “Procession Of 
The Nobles,” “Pomp And Circumstance. 
No. 1,” “Marche Slave,” “French Mili¬ 
tary March,” “Vaidres March” and 
“National Emblem March.” 

Well played and well recorded, with 
not a trace of noise or distortion to 
spoil the sound. (W.N.W.) 

★ ★ ★ 

THE ITALIAN TOUCH. Romantic 
Mediterranean Favourites by Ray 
Anthony and his Orchestra. Mono* 
Capitol T-2150. 

Interest: Italian romantics. 
Performance: Capable. 

Quality: Excellent. 

Ray Anthony leads off with his 
trumpet and lots of sonic “bite” but 
this isn’t to set the style of the music — 
only to provide the contrast. Much of 
the time, the sound stage is occupied by 
marimba, mandolin, accordion, reflect¬ 
ing rather more the Mediterranean 
mood. 

However it adds up to a disc that 
most people should find very pleasant: 
“My Love, Forgive Me,” “Carnival of 
Venice,” “La Paloma,” “Rimpianto,” 
“O Marenarillo,” “O Maria,” “Sabor 
Ami,” “Arrivederci Roma,” “Villa 
Capri,” “Amore Mio,” “O Sole Mio,” 
and Santa Lucia.’ 

Technically, the sound quality is first 
rate. (W.N.W.). 

★ ★ ★ 

BUT BEAUTIFUL. Andre Previn, 
piano, with instrumental accompani¬ 
ment. Stereo, Universal Record Club 
SUP-495. 

Interest: Rhythm piano. 
Performance: Facile. 

Quality: Normal. 

Stereo: Not especially significant. 

This particular disc has been in circu¬ 
lation for quite a while but I noticed 
it on offer recently among the Universal 
Club’s dividend records—which means 
that it can be obtained quite cheaply. 

Andre Previn has the typically nimble 
fingers of a pianist-entertainer and the 
ability to be gay, pensive or romantic 
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at will. He offers all three moods here, 
adding up to that kind of a disc which 
can be let play softly in the background 
while you read or relax. 

“Flying Down To Rio,” “You Are 
Too Beautiful,” “When You Wish Upon 
A Star,” “London In July,” “Moonlight 
In Vermont,” “Island In The West In¬ 
dies,” “How Are Things In Glocca 
Morra,” “It Could Happen To You,” 
“Honolulu,” “My Foolish Heart,” “But 
Beautiful” and “Sidewalks Of Cuba.” 

A bargain at the dividend price. 
(W.N.W.) 

+ + + 

MOULIN ROUGE. The Melachrino 
Strings and Orchestra. Mono, RCA 
Standard Series 45EP. 20334. 

Interest: French melodies. 
Performance: Average. 

Quality: Okay, but . . . 

French melodies can be very pleasant, 
as also can the sound of the Melachrino 
Strings—but not when slight eccentricity 
causes a vague pitch waver as on side 1! 

This doesn’t help “The Song From 
The Moulin Rouge” or “J’Attendrai” 
but “La Seine” and “La Mer” are okay. 
(W.N.W.) 

★ ★ ★ 

INVITATION. Peter Duchin, His Piano 
And Strings. Stereo, Festival SFL- 
931,364. (Also available in mono 
FL-31,364). 

Interest: “Soft lights” music. 
Performance: Good. 

Quality: Good. 

Stereo: Normal. 

Peter Duchin could hardly fail to 
please with this new disc. 

As a featured popular pianist, he has 
all the smoothness, the dexterity and the 
sense of rhythm that one expects of a 
polished performer. 

For backing he uses romantic strings, 
relieved here and there with sax., clarinet 
and percussion, restrained and melodic 
but consistently bright. 

The track titles: “Darn That Dream,” 
“Let Me Love You,” “The Good Life,” 
“They Say It’s Wonderful,” “I Didn't 
Know What Time It Was,” “Invitation,” 
“That’s All,” “Angel Eyes,” “Lazy After¬ 
noon,” “Maisonette,” “I Wish You Love” 
and “Sometimes I'm Happy.” 

A good one for Duchin fans but 
pleasant, in any case. (W.N.W.) 

★ ★ ★ 

GEORGE WRIGHT PLAYS GEORGE 
GERSHWIN At The Wurlitzer 
Pipe Organ. Stereo, Dot (Festival) 
SZL-931,613. (Also available in 
mono ZL-31,613). 

Interest: Wurlitzer pipe organ. 
Performance: Virtuoso. 

Quality: Clean and “hard.” 

Stereo: Pronounced. 

For this recording, George Wright 
used his own 29-rank Wurlitzer pipe 
organ installed in a hard “Live” 
studio, with 4,000 square feet of floor 
space. 

Not surprisingly, the sound is hard 
and clean, with sharp attack and fairly 
short decay. 

Quite evidently, also, everything about 
the organ works — and reliably — 
while the layout and the microphone 
placement has been tailored for a high 
order of stereo separation. 

All this makes demands upon the 
player, which George Wright is well 
able to meet. Surprisingly, however, he 
omits “Rhapsody in Blue” on the grounds 
that he feels unable to do justice to a 
number which “should have the origi¬ 
nally intended full treatment, with 

(Continued on Page 101) 


DISC-RECORD STUDIOS 


ANNOUNCE the official opening of 
their NEW SOUND INFORMA¬ 
TION CENTRE at 124 Willison 
Road, Carlton. Sydney, N.S.W. 100 
yards from Forest Road, cnr. Rawson 
Avenue. Bus 122 from Hurstville or 
Kogarah Station. 

PLEASE NOTE, that this is not a 
retail shop, and is only open between 
the hours of 10 a.m. till 5 p.m. 
SATURDAY ONLY. 

This centre has been opened to pro¬ 
vide a meeting place for people of 
the same interests, to see and hear 
the latest equipment and provide full 
information. 

THE EQUIPMENT ON SHOW FOR THE 
FIRST FOUR WEEKS includes the com¬ 
pletely NEW OKI FT—2020 Fully Transistor¬ 
ised, FULL REMOTE CONTROL, from 20ft. 
Plus 10 watts per channel. The greatest news 
since tape recording was introduced to Aus¬ 
tralia. THE CONNOISSEUR in Hi-Fi will 
be pleased to see and hear such fine equip¬ 
ment as the new range of RADFORD speakers 
and Amplifiers. This will be their first public 
showing in Australia. The person who knows 
sound knows RADFORD. 

ALSO SEE AND HEAR the AKAI M8 
SONY TC-200 and the No. 1 Bookshelf 
speaker system. KEF. 

FREE GIFTS including tape manuals, tapes 
and a chance to win £6,000, so we hope to 
see you at the centre of sound. 

PREVIEW NITES. Here is your chance to 
see and hear the latest equipment, tape re¬ 
corders, amplifiers, turntables, etc., etc. These 
nites will be be held at our centre, at 8 
p.m. Fridays. Send name and address to 
us and in due course an invitation will be 
sent to you. 

SPECIAL NEWS BULLETINS are sent out 
to our mail order clients regularly. If you 
would like to be included on our cards send 
your name and address to our mail order 
department. 


NEWS FROM OUR MAIL ORDER 
DEPARTMENT 

To celebrate the opening of our New SOUND 
INFORMATION CENTRE and also to in¬ 
troduce the sale of BASF' Tape, we will give 
FREE 25ft of BASF Tape to any persons 
who send their name and address requesting 
this offer, to our mail order dept., BOX 77, 
P.O. Rockdale, N.S.W. Test it yourself— 
BASF Taoe. 

HAVE YOU EQUIPMENT YOU WOULD 
LIKE TO SELL? Then bring your tape re¬ 
corders, Hi-Fi units, etc., and let us sell 
them for you. More details on request by 
mail or at the Centre. 


TAPE to DISC 


SIZE 

R.P.M. 

MAX. 

£ 

s. d. 

7in 

45 

10 min. 

1 

16 0 

7in 

33 1/3 

12 min. 

2 

0 0 

lOin 

33 1/3 

30 min. 

2 

16 0 

12in 

33 1/3 

45 min. 

3 

12 0 


Send tape & remittance, Plus 3/- Post. 
We also process direct, playback & 
master disc. Reduced prices tor bulk. 
NOTE special attention given to non¬ 
profit musical societies, clubs, players & 
schools. 

SONIC LABORATORIES AUST. 

Box 77 ROCKDALE, N.S.W. 

Now under the management of 

DISC-RECORD STUDIOS 

TRADE ENQUIRIES ARE WELCOME 

LEAVE YOUR TAPE NOW AT! 

ALDERSON'S CAMERA STORES 

Rockdale, N.S.W. Cnr. King St. and Prince's 
Highway. 59-2589. 

Caringbah, N.S.W. Shop Six. Newtown 
Building, Kingsway. 524-9023. 

DOUGLASS BAGLIN PTY. LTD. 

St. Leonards, N.S.W. 100 Pacific Highway. 
43-6311. 

R. J. EASDEN 

Cohuna, Vic. 16 Hal! St. Phone Cohuna 436. 

M. AND R. ELECTRONICS 

Watson, A.C.T. 

309 Antill Street. Phone Canb. 42975. 
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NEW PL A YMASTER 4 AMPLIFIER with TUTOR 



COMPLETE STEREO SYSTEM 

• Playmaster 4 amp with tuner. 

• Garrard Autoslim Changer. 

• 2 Playmaster Bookshelf Speakers. 

• Control Cabinet as illustrated. 

in Maple, Rosewood, or Walnut. 

Teak 70/ extra. Legs for Control Cabinet is required, 
25/ extra. 


£108 


Freight and packing extra. 


• Output 8 Watt per Channel (16 Watts). 

• Ferguson O.P.412 Oriented Grain Output Trans¬ 
formers with a frequency response of 20 to 30,000 
cycles. 

• Inbuilt Tuner with EM84 Tuning Indicator, Calibrated 
Dial Scales. 

Available for all States. 

• Valves 4-6GW8, 12Au7, 6N8, 6AN7, EM84 and 2- 
210 Rectifiers. 

• Switching and Input Facilities for Pick-up and Tape 
Recorder (Stereo or Mono). 

• Supplied in self-contained case finished in grey baked 
enamel with Control Panel in black and silver with 
matching knobs. 

• Fully Guaranteed. 

• Appearance, as Playmaster 107 advertised on 
opposite page. 


AMPLIFIER and TUNER 

£ 45 ' 15 '- Plus Freight 


PIONEER SM-B161-STERE0 AMPLIFIER 



WITH TWO AM. ANDS. W. TUNER 

« 14 VALVES PLUS 2 DIODES. 

• UNDISTORTED OUTPUT llw x 2 (American 
ratings). 

• RESPONSE 20 cps. to 30Kc. 

• INPUT GAIN, MAG. PICK-UP 2mv CRYSTAL 
3mv. 

• TWO A.M. TUNERS 535 to 1605 K.C. 

• SHORT WAVE TUNER 3.8 to 12 Me. 

• TUNING INDICATORS COMMON TO BOTH 
D.C. and S.W. 

• TONE CONTROLS. SEPARATE BASS AND 
TREBLE CONTROLS, 

• LOUDNESS CONTROL. 


PLUS Dual WI0 Changer ami Two 8" Goodman Speakers 


99gns. 


F.O.R. SYDNEY. 


THE NEW PLAYMASTER BOOKSHELF LOUD SPEAKER SYSTEM 



— AS FEATURED IN DECEMBER ISSUE OF RADIO AND HOBBIES 

This provides the ideal speaker combination, where space is limited, for use with any of the 
amplifier units listed on the opposite page. 

Complete kit of parts for cabinet including silk and innabond padding, 6WR Magnavox and 
Rola 5FX speakers. 100 ohm variable res., 4mfd. condenser and inductance. 

Cil Iitl/ Post and packing extra. 

til/ IV/- N.S.W. 15/- Vic., Qid., Tas. 22/- W.A. and S.A. 30/- 
Unit built polished and wired in rosewood, ffC/ / 

Maple or Walnut. — Teak finish 10/- extra. tlJ/ "/ " 

Complete kit of parts less cabinet but including speaker, condenser, resister, inductance, 
innabond padding and speaker silk, C/» 

Post and packaging 12/6 extra. tO/ lj/ 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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IN HI-FI STEREO EQUIPMENT BY CLASSIC 


WRITE 

FOR 

FULL 

SPECIFI¬ 

CATIONS 



Based on Radio & Hobbies Playmaster No. 4 and Play- 
master 101 Amplifiers. All units have built in dual wave 
tuners. 


ALL 

UNITS 

FULLY 

GUARAN¬ 

TEED 


SPECIFICATIONS COMMON TO BOTH UNITS: 

• Inbuilt high gait; dual wave tuner with a frequency coverage of 550 to 1,600 K.C. on the broadcast band and 16 
to 49 metres on short wave. # EM84 tuning indicator giving accurate tuning with ease. Two channel tone control 
stage with separate bass and treble controls. * Input facilities with switching for external tuner-stereo pick-up—stereo 
or mono tape recorder for recording or play back. • Stereo reverse switch. # Calibrated dial scales available for all 
States showing main stations in large type with separate scale for short wave using two dial pointers. * Chassis is 
mounted in attractive and durable metal case finished in grey with embossed control panel in black and silver with 
matching knobs. 


PLAYMASTER 4 UNIT 

WITH TlXER 

# Output 8 watts per channel (16) watts. 

• Incorporating Ferguson grain oriented output transform¬ 
ers giving response of 20 to 30,000 cycles. 

O Valves, 4 6GW8, 12At 7, 6N8, 6AN7, EMM, and two 
INI763 rectifiers. 

AMPLIFIER AND TUNER £32/15/-. WITH GARRARD 
AUTOSUM STEREO CHANGER AND TWO MAGNA- 
VOX 8WR SPEAKERS. 

£ 69 / 10 /- 


PLAYMASTER 101 UNIT 

WITH TUNER 

• Output 12 watts per channel (24 watts). 

• Incorporating Ferguson grain oriented output transform¬ 
ers giving a frequency response of 20 to 30,000 cycles. 

• Valves 4 6GW8, 12AX7, 6N8, 6AN7, EM84 and two 210 
rectifiers. 

AMPLIFIER AND TUNER £56/10/-. WITH GARRARD 
AUTOSLIM STEREO CHANGER AND TWO ROLA 12PX 
SPEAKERS, £79/10/. 


ALL PRICES F.O.R. SYDNEY 


A COMPLETE HI-FI STEREO SYSTEM FOR ONLY 56 f.ojl 


UNIT STEREO PLAYMASTER AMPLIFIER No. 107 WITH PLAYMASTER TUNER 

Plus added features including EMM tuning Indicator giving accurate tuning with ease. Input facilities with switching for stereo 
or mono. Tape recorder for recording or play back, separate power switch, etc. 



107 AMP. & TUNER ONLY £42/10/- 
Wired and tested 


SPECIFICATIONS 


e Output 4 warts per channel (8 watts). 

# Fernruson or A. and R. High fidelity output transformer. 

# Inbuilt tuner with the new EM84 tuning indicator. 

# Valves 2 6GW8, 12AU7, 6AES, 6BA6, EM84 and 6V4. 

# Supplied In self-contained case finished in trey baked enamel with control panel la 
black and silver with matching knobs. 

e Switching and Input facilities for pick-up or tape recorder (stereo or mono). 

# Fully guaranteed. 

Plus the new Garrard Autoslim stereo chanaer. 2 Magnavnx 8ln Dual cone speakers 
(8WR) giving a frequency response of 30 to 13,000 cycles. If required the new Rob 
5in Tweeters can be supplied at £4 extra increasing the response to 16,000 cycles. 


PLAYMASTER AMPLIFIERS LESS TUNERS 

SPECIFICATIONS AS ABOVE (AMPLIFIER ONLY) 

101 UNIT ! No. 4 UNIT ! 107 or No. 3 UNIT 
£45/10/- i £42/-/- i i £32/-/- 

ALL PRICES F.O.R. SYDNEY. 



All Amplifiers ore 
at above Illustration. 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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TRUE HIGH FIDELITY FROM THE MOST COMPACT LOUDSPEAKER SYSTEM EVER! 


MAXIM—the outstanding success of the recent 
Audio Festival in London. 

Incredible ? — that a true full-range High Fidelity Loudspeaker 
system with a range of 45—20,000 c s can be housed in an enclosure 
lOf x 5^ x 7| deep. 

See one for yourself 

Unbelievable ? — that up to 8 watts of power can be handled by 
the MAXIM with easy grace. 

Hear one for yourself. 

MADE IN 
ENGLAND 


Inconceivable ? — that such a tiny enclosure, so meticulously 
finished (in teak or walnut to order) can give full range High 
Fidelity and still cost you only £44.10.0 

Buy one for yourself (or two-the Maxim is ideal for stereo) 


r -i 

I Send this coupon to address below for full details of » 
■ Goodmans Maxim, free and post free. 

1 Name 

Address 


I State 

I.---J 


Sole Australian Agent: British Merchandising Pty. Ltd., 60 Clarence St., Sydney, N.S.W. Telephone 29-1571 


GOODMANS 
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VARIETY FARE. Cont. 


symphony orchestra and concert pianist. 

The numbers he does include are: 
“I Got Rhythm,” ‘‘Embraceable You,” 
“ ’Swonderful,” “Mine,” ‘Til Build A 
Stairway to Paradise.” “Of Thee 1 
“Sing,” “Wintergreen For President” 
“Swanee,” “Bidin’ My Time,” “How 
Long Has This Been Going On,” 
“But Not For Me” and “The Man I 
Love.” 

Well played, well recorded, and free 
from the tape hiss that often mars 
organ recordings, this is a good one 
for followers of the old-time cinema 
organ — albeit one with a “modern” 
sound. (W.N.W.) 

★ ★ ★ 

JOHN ROBERTSON — Austral an 
Trumpet Virtuoso, plays: “Spanish 
Gypsy Dance,” “La Paloma,” “Four 
Corners” (theme), “Petite Waltz.” 
RCA, mono 45 EP. 20327. 
Interest: Local virtuoso. 
Performance: Worth hearing. 
Quality: Only fair. 

This is the second multi-trumpet re¬ 
cording made by John Robertson, lead 
trumpet with the Sydney Symphony Or¬ 
chestra and acclaimed as one of the top 
ten trumpeters of the world. The first 
recording, “Malaguena” RCA EP.20316, 
was voted the “best Australian instru¬ 
mental record of 1964” and became 
something of a “best seller” for RCA. 

In this latest effort, John rises to 
even greater heights of versatility than 
he displayed on the previous recording. 
In the “Spanish Gypsy Dance” he plays 
no fewer than six trumpet parts, includ¬ 
ing the rarely heard and extremely diffi¬ 
cult to play “piccolo” trumpet. This is 
probably the first time this instrument 
has been used in a pop recording and its 
piquant, impudent tones add to the excit¬ 
ing finish of this big-beat spectacular. 

It would be nice to be able to report 
that the audio quality of this disc was as 
good as the fine musical content, but, 
unfortunately, this is not the case. The 
disc has a restricted frequency and limi¬ 
ted dynamic range, both of these likely 
due to the technical limitations imposed 
by multiple recording techniques. The 
background noise level is also higher 
than today’s usual standards. (K.W.J.) 


CONCERT CLASSICS. Kenneth McKel- 
lar with orchestra conducted by 
Robert Sharpies. Pianist, Denis 
Woolford. Stereo, Decca SKLA 
4663. (Also available in mono 
LKA 4663). 

Interest: Vocal concert. 
Performance: Excellent. 

Quality: Good. 

Stereo: Adequate. 

Scottish artist Kenneth McKellar has 
built his very considerable popularity on 
the old-fashioned qualities of a good 
voice, and good musicianship. In this 
new recording he presents a generous 
group of his concert classics, some ac¬ 
companied by orchestra under Robert 
Sharpies, some by his regular and very 
capable pianist Denis Woolford. 

Included are: “Cario Mio Ben,” “Die 
Forelle,” “Ich Liebe Dich,” “Santa 
Lucia,” “Serenade,” “Sea Fever,” “Torna 
A Surriento,” “Nessun Dorma,” “The 
Roadside Fire,” “Dream Song,” “Elegie,” 
“Plaisir D’Amour” and “Mattinata.” 

If you’ve an ear for traditional vocals, 
well sung and well presented, you’ll cer¬ 
tainly enjoy this disc. Technically, the 
sound quality is excellent, clean and well 
balanced, with no trace of surface noise. 

Recommended. (W.N.W.). 

★ ★ ★ 

12 IMMORTAL SONGS—-DICK CON- 
TINO, accordion. Dot (Festival) 
12-inch stereo, SZL-931,605. Also 
in mono on ZL-31,605. 

Interest: Romantic accordion. 
Performance: Smooth. 

Recording: Very good. 

Stereo Quality: Fine. 

A smooth, very-easy-to-listen-to re¬ 
cording of romantic favourites played by 
Dick Contino on the accordion and 
electronic “Chord-O-Vox.” It would be 
very suitable for dancing at a party, for 
a quiet evening or for pleasant back¬ 
ground music while one is working. 

The tunes played are “Moonglow,” 
“Tenderly,” “Blue Tango,” “Star Dust,” 
“Ruby,’’ “Yours,” “Deep Purple,” “Sen¬ 
timental Journey,” “Moon River,” 
“Canadian Sunset,” “T 0 Each His Own” 
and “Begin The Beguine.” 

The recording quality is quite good, 
with low noise and distortion. The 
accordion and accompaniment are re¬ 
corded on separate channels to accen¬ 
tuate separation and provide interest, but 
the effect is not exaggerated. (J.R.). 


PRE-RECORDED TAPE 




PROVOCATIVE PERCUSSION— 
Volume 4. Enoch Light And The 
Light Brigade. 4-track stereo, 71ips, 
Command RS 4T 834. 

Interest: Orchestral, percussion. 

Performance: Impeccable. 

Quality: Brilliant. 

Stereo: Notable separation. 

The Festival company, which dis¬ 
tributes Command tapes in Australia, 
advise that this is one of a “Provoc¬ 
ative Percussion” series, obtainable on 
4-track pre-recorded tap e or on 
stereo or mono LP discs. 

The stereo disc “Provocative Per¬ 
cussion — Volume 4” was reviewed 
by Jamieson Rowe on Pag e 115 of 
our November, 1963 issue. His sum¬ 
mary of the music I quote: 

“It carries on the traditions of its 
predecessors with exuberant, fresh 
and highly listenable performances of 
12 well-known tunes. 

“There is plenty of zing, with 
transparent flutes and piccolo 



low register clarinet, taut but mellow 
guitar . . . muted trumpet, beefy 
trombone chorus and a tremendous 
assortment of wierd and wonderful 
percussion sounds . . . you name it, 
it’s probabty there!” 

The titles: “On The Street Where 
You Live,” “You’re Getting To Be 
A Habit With Me,” That’s My 
Desire,” “Comme Ci, Comme Ca,” 
“I Got It Bad And That Ain’t Good,” 
“Do-Do-Do,” “Make Someone 
Happy,” “You’re An Old Smoothie,” 
“Solitude,” “With My Eyes Wide 
Open, I’m Dreaming,” “The Look Of 
Love” and “I Love You.” 

As did the record, this tape doubt¬ 
less came from a 35mm tape master, 
reflected in a very clean audio qual¬ 
ity and excellent separation. However, 
unlike the record, the tape has 
acquired a background of “white 
noise,” probably as a result of mul¬ 
tiple dubbing and this will show up 
if your tape system is flat in the 
top register. (W.N.W.) 


co 

co 


Here is a new turntable made by 
S.R.T. (Scandinavian Radio and T.V. 
Co. of Denmark). It is a marvellous 
looking job especially when mounted 
on its imported palisander wood base 
and with its smoky plastic cover—and 
it has the following advantages. 

The well proved belt drive (same as 
on Labcraft 605) ensures no rumble, 
wow or flutter even after years of use. 
No maintenance is required under nor¬ 
mal condititions of use—the turntable 
being extremely trouble free. 

Speed adjustment ± 10% on all 4 
speeds is made easy because the rub¬ 
ber mat has strobo lines moulded in. 

The plastic arm of new design, will 
take interchangeable headshells. We 
offer choice of ceramic stereo cart¬ 
ridge (Merula—a really first class cer¬ 
amic) or stereo magnetic (the famous 
B and O SPI). Both have diamond 
styli. Stylus pressure is adjusted by 
screwdriver 

The 643 arm has an automatic stop 
arrangement and a simple and gentle 
lowering device to protect your records 

A pre amplifier may be fitted to the 
643 model F. Power supply comes 
from the special motor windings. 

Imported and Distributed by 

G.R.D. INSTRUMENTS 

PTY. LTD 

6 RAILWAY WALK, 
CAMBERWELL, VIC. 

NB "Clearway Stereo" 
(the perfect stereo) 
soon available 
with a 643 
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LEAK "STEREO 30" 

FULLY TRANSISTORISED 
HIGH FIDELITY AMPLIFIER 

Throughout the world professional audio equipment is now fully transistorised; 
domestic amplifiers are following this step forward to solid state circuitry. Solid 
state (transistorised) equipment is half the weight, half the size and is far more 
reliable and heat problems may be discounted. The LEAK “Stereo 30” is 
advanced in design — LEAK amplifiers have always been years ahead. Power 
output is ten watts per channel into a 15 ohm load. Frequency response is 
plus or minus 1 db. from 30 c/s to 20 kc/s. Distortion is less than 0.1 per 
cent, at full output. You are invited to compare the LEAK “Stereo 30” with 
any other stereophonic amplifier — and listen to the astounding difference 
provided by LEAK high fidelity sound. 

Here's why the LEAK SANDWICH is UNIQUE in DESIGN 

and PERFORMANCE! 



★ Heavy magnet treble unit. 

★ Isolated compartment for treble unit 
to eliminate cross modulation. 

★ Air-tight outer cabinet hand-crafted 
from selected Scandinavian timbers. 

★ Interior cabinet surfaces coated with 
unique bituminous material to pro¬ 
vide complete internal sound absorp¬ 
tion. 

★ Bonded acetate fibre with polyutherenc 
lining assures excellent bass xesponsc 
and freedom from resonance. 

★ The revolutionary LEAK piston action 
speaker—the cone is 200 times as 
stiff as conventional units. Sound is 
reproduced free of break-up distortion. 
Response is outstanding! 

★ Highly compliant surround allows long 
cone excursion. 

★ Removable front panel cnbles change 
of speaker fabric to match room 
decor. 



The revolutionary 
LEAK SANDWICH 
speaker system 

When LEAK introduced this new 
speaker system, the description given 
was “a totally new concept in sound re¬ 
production.” The LEAK SANDWICH 
is exactly that. Unique piston action 
provides purity of sound, free from all 
trace of distortion—giving outstanding 
transient response and remarkably 
smooth coverage of the sound spectrum. 
The cut-away view (left) shows how the 
LEAK SANDWICH is constructed — 
but in the final analysis your own ear 
must be the judge. Hear the revolution¬ 
ary LEAK SANDWICH without delay! 

★ When you've installed your LEAK 
Stereo 30 and LEAK Sandwich Speaker 
systems, add to the perfect partnership 
. . . the “Orpheus Silex” transcription 
turntable and “Ortofon” tone arms and 
cartridges are complementary! 


Head Office: 28 Elizabeth Street, Melbourne, Vic. Tel. 63 8211.63 8166 
Sydney Office: 26 Ridge Street, North Sydney, N.S.W. Tel. 92 3890, 


Australian National Distributors: 



INTERSTATE REPRESENTATIVES: 

N.S.W.: Audio Engineers Ptv. Ltd.. 342-344 Kent Street, Sydney. Tel. 29 673! 
S A. : Eilco Sales Pty. Ltd . 233 Rundle Street. Adelaide. Tel. 23 3450 
O'land- Sydney G. Hughes. 154-158 Arthur St., New Farm. Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill. 613-615 Wellington Street, Perth Tel. 21 7861 
Tas/ K. W. McCulloch °ty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
A.C.T.: Australian Phvmal Laboratories. P.0. Box 225, Canberra City 


Head Office: 28 Elizabeth Street, Melbourne, Vic. Tel. 63 8211, 63 8166 
Sydney Office: 26 Ridge Street, North Sydney, N.S.W. Tel. 92 3890. 


Tel. 4 3010 (Mr J. E. Howe) 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 


102 


ELECTRONICS Auitrolla, Auguir, 1965 






























| THIS MONTH'S 

THE JAZZ STORY, Volume 2, jazz of 
the twenties. Featuring the music of 
Phil Napoleon, Blue Lu Barker, 
Red Nichols, Jimmie Noon, Frankie 
Trumbauer, Julia Lee, The Capitol 
Jazzmen, Joshua Johnson, Ray 
Turner, Johnny Hodges, Earl Hines 
and Bobby Hackett, Capitol, Mono. 
T-2138, 

Interest: Jazz historical. 
Performance: First class. 

Quality: Very good. 

“The Jap Story” is the title of a 
book described as “a definitive text on 
jazz” and written by Dave Dexter who 
is. incidentally, an executive producer at 
Capitol records. What could b e more 
natural, then, that Dave Dexter should 
choose the tracks on five LPs which 
bear the name of his book. 

The record under review is number 
two of the set and, if the choice of 
numbers and bands it contains is any 
indication, then the rest of the set would 
be well worth having. 

This particular disc illustrates jazz of 
the twenties but, thank goodness, not 
with recordings made in the twenties. 
The majority of these tracks were cut in 
the years between 1943 and 1963 but the 
music is pure jazz of the twenties and 
with the distinct advantage of modern 
recording techniques. 

An excellent example of this is the 
wonderful track of Red Nichols playing 
“Ida.” Musically this is as fine a drop 
of Nichols as you are ever likely to 
hear, but recorded i n 1956 and with an 
an audio quality that can certainly be 
classified as “very good.” 

The rest of the tracks are equally 
satisfying, with the possible exception of 
“The Entertainers Rag” bv Rav Turner. 
This track shows Turner to be rather 
large on digital dexterity and showman¬ 
ship but I felt there were better examples 
of ragtime piano which could have been 
used. In all, however, I can heartily 
recommend this disc to those with an 
historical interest in jazz. The audio 
quality, as noted earlier, is generally 
good throughout the disc. (K.W.J.) 

★ ★ ★ 

BECHET OF NEW ORLEANS. “I 
Though I Heard Buddy Bolden 
Say,” “Maple Leaf Rag,” “Weary 
Blues,” “Egyptian Fantasy,” “12th 
Street Rag,” “Muskrat Ramble,” 
“Shake It And Break It,” “Texas 
Moaner,” “Sweetfe Dear,” “Wild 
Man Blues,” “Save It Pretty Mama,” 
“When Its Sleepy Time Down 
South,” “Ain’t Gonna Give,” “Baby 
Won’t You Please Come Home,” 
“Georgia Cabin,” “The Sheik Of 
Arabyw” R.C.A. “Vintage Series,” 
Mono. LPV-510. , 

Interest: Sidney Bechet. 

Performance: Typically excellent. 
Quality: Good forties standard. 

Sidney Bechet was the New Orelans 
reedman who, almost singlehandedly, 
made the soprano saxophone a respected 
instrument in dixieland jazz. A self- 
taught musician, Bechet began playing 
clarinet back in the early 1900s but 
changed to the soprano sax when he 
found it softened the harshness his tre¬ 
mendous drive gave to his clarinet 
playing. 

His feats on this instrument have de¬ 
lighted jazz enthusiasts for more than 
30 years and, the supreme compliment, 
there is hardly a soprano sax player 
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alive today who is not influenced, in 
one way or another, by Bechet’s playing. 

Bechet was a fairly prolific recording 
artist and the tracks chosen for this LP 
are, I feel most representative of his art. 
He is mostly heard with his own group, 
the New Orleans Feetwarmers (a lovely 
title that); there is even one track with 
the Jelly Roll Morton group and a re¬ 
markable recording he made in 1941 in 
which he plays, by multiple recording 
process, soprano sax, clarinet, tenor sax, 
piano, bass and drums. It is most aptly 
titled “Sidney Bechet and his One Man 
Band.” 

Most of these tracks were cut in the 
early forties although some go back to 
1932. The audio quality throughout is, 

I would say, of a good standard for the 
years involved and certainly nothing to 
worry the serious enthusiast. Highly 
recommended. (K.W.J.). 

★ ★ ★ 

LOUIS ARMSTRONG—-IN THE 308- 
IN THE 40s. “Sweet Sue,” “St. 
Louis Blues,” “I’ve Got The World 
On A String,” “Honey, Do,” “Swing 
You Cats,” “Mighty River,” “Do 
You Know What It Means To Miss 
New Orleans,” “Jack-Armstrong 
Blues,” “I Wonder, I Wonder, I 
Wonder,” “Before Long,” “Where 
The Blues Were Born In New 
Orleans,” “It Takes Time.” R.C.A. 
Mono. LPM-297I. 

Interest: Early Armstrong. 
Performance: Restrained but inter¬ 
esting. 

Quality: Pretty fair. 

The thirties and forties was, of course, 
the era of the big bands so it is not 
surprising to find that, on 7 out of 12 
tracks on this disc, Louis is featured with 

II and 17 piece “swing” orchestras. His 
performance with these groups generally 
lacks the “joie de vivre” of the earlier 
Hot 5 and Hot 7 recordings, this being 
a more restrained and polished Arm¬ 
strong. 

If his playing is restrained on these 
tracks, however, he more than makes 
up for it with some really fine and 
swinging vocals which, alone, are almost 
worth the price asked for the disc. 

On the remaining 5 tracks he is 
featured with some of his more familiar 
sidemen — notably Jack Teagarden, 
Barney Bigard, Arvell Shaw, Kid Ory, 
Cosy Cole and Bud Scott — in typical 
dixieland size groups and arrangements. 
These tracks were, incidentally, mostly 
recorded in the late forties when swing 
was being displaced bv a dixieland re¬ 
vival of interest. 

The audio quality of the disc varies 
somewhat but, in all, R.C.A. have done 
a fine job of reprocessing and I doubt 
whether any serious jazz enthusiast 
would be disappointed on this score. His¬ 
torically the recording is interesting and 
well worth having, if only because of the 
scarcity, nowadays, of Armstrong re¬ 
cordings from this period in his career. 
(K.W.J.). 


MEN & LADIES 

Make from £7 to £70 a week. Work at 
home, full or part time. All ages, all localities. 
No machine# or kits to buy. Splendid 
PREMIUM to early comers, FREE details 
from Dept. RH27. 

Box 5070 G.P.O. Sydney 

(Send stamp for quick reply.) 


If you want 

STEREO 

EQUIPMENT 

You'll deal better with 

H. B. RADIO PRODUCTS 

Cabinets for equipment and speakers 
at FACTORY PRICES are available 
from stock or we'll make to your 
order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis- 
players—speakers—tape decks. 

AUGUST SPECIALS 

Miimmiiiiiiii iiiiiiiiiiiiMiiitt— 


Special “package deal” 
quotes based on Pioneer, 
Star or Sansui units. 


NEW D.P. SLIMLINE enclo¬ 
sure to suit lOin and 12in 
speakers, size: 26 x 18 x 7J. 

£9/5/ 

Cabinet Kit only . . .. £5/5/ 
MAGNA VOX or ROLA design 
slimline cabinet with 8 WR or 
8 MX speaker fitted, £12/12/6 
Cabinet Kit only .. .. £5/5/ 
STANDARD design slimline 
cabinet (1.5 CF) with dispersed 
port, complete with either 
Wharfedale Super 8 RS/DD or 
Goodmans Twinaxiette 8 

speaker . £20/7/6 

Cabinet Kit only. £5 

GOODMANS design 3 CF 
cabinet with tunnel, and Twin- 
axiom 10 speaker, Jin material 

. .. £27 

Cabinet Kit only .. .. £ 8 / 10 / 
WHARFEDALE design 3 CF 
cabinet (R3) and Golden 10 
speaker, Jin material £27/10/ 
Cabinet Kit only . . . . £ 8 / 10 / 
A vailable in Maple, Walnut 
or Rosewood colours. Best 
lacquer finish. Teak veneer. 
JO/- extra on all cabinets except 
last 2 w hich are 30/- extra. 


PLAYMASTER Bookshelf 
Speaker System. Complete, 

£15. 

Cabinet kit only . . £3/10/- 
All other parts including 
speakers, inner bond, etc., 

£7/15/- 

Choice of Magnavox or 
Rola tweeters. 

Postage N.S.W. 10/-; Old.. Vic., 
las 14/-; other States 20/- 


ttllltlllllllltllff IIIMIIMIIIIIIMW 

Write for Stereo Catalogue 

H. B. RADIO PRODUCTS 

Manufacturer* of Quality Radio and 
Radio Furniture for 36 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: 56-5580 
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SOUND PROJECTORS 

Cine vox Prefect or Victor Pyrox 
16mm in good working order. 240% 
operated, complete with speaker 
and amplifier. 

£47/10/- 

CIRCULAR SLIDE RULE 

334in diameter. Will do the 
same work as the conventional 
slide rule. Instruction book In¬ 
cluded. 

12/6 each. Post 1/- 

REFLECTOR OUHSIGHT 

Contains these lenses: 

1 Lens lin Focus, IViin diam. 
1 Lens 1 ll/16in Focus, lV4ln 
diameter. 

1 Air-spaced Lens, lViin diam, 
1 Filter Lens, 1 Graticule. 
1 Lampholder. 

18/6 each 

Post.: N.S.W., 3/-s Interstate, 4/-. 

PMG TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 
Complete with 660ft wire. 

£11/10/- pair 

<2 TELEPHONE SETS! 

3/- cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 

A.W.A. MOBILE 
2-WAY RADIO 

Car phone 70-85 mcs, 12 volt, 
with leads connector and control 
unit. £27/10/-. 


AERIAL CAMERAS 

F.24 Mark IV 2.9. Lens, stops 11, 
8, 5.6, 4, 2.9. 

With 3** x 8” FI. Lenses complete 
with wooden case. 

£19/10/- 

5/ Cartage to Rail. Freight pay¬ 
able at nearest attended railway 
station. _ 

TRANSFORMERS 

240 V to 6 or 12 V 2*/a amps. 
37/6. Post N.S.W. 7/. Interslate 
9/6. 

AGC. Single phase, 1.75 Kva 
primary volts 100-200, 110-220, 

120*240. 130-260, secondary, 2,200 
1,700 at FL. PF equals 1.0. £17V* 

12 CREED 
TELEPRINTER 

Tape printers model 47.R 240 
Volts operated. 

_£17/10/0_ 

2-WAY RADIO 

Number 22 (Aust.) can easily be 
converted to Number 122 set, which 
Is ideal for ship to ship and ship 
to shore radio service. Complete 
with power supply. Leads, Phones 
and Mikes,, etc., less crystal. 

£27/10/0 

5/- Cartage to paid freight. Payable 
to nearest attended railway station. 

TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire, 
1,320ft drum of twin (equal Vi 
mile) £3/10/ per drum. 

Post., N.S.W. 7/; Interstate 12/. 

455 Kc NATIONAL IF 
FILTER CRYSTALS 

65/- Postoge 3/6 

HIGH IMPEDANCE 
HEADPHONES 

2,000 ohms. 

29/6 per pair 

Postage 1/2. 



P.M.G. TYPE KEY SWITCHES. 
Up to 8 sets changeover, 4/6 each. 


P.M.G. TYPE PHONE JACKS, 
2/ each. 


NIFE CELLS 

1.2 Volt fully charged, 4in x 3in 
x lin 4 AH. 

10/- each 

Post N.S.W., 2/6; Interstate 3/6. 
2.4v 6in x 2in x 2 'A 10 A.H. 25/. 
1.2v 8 x 4 x 2in 25 A.H. 39/6. 
Post, N.S.W., 7/; Interstate, 9/6: 


Battery Chargers 

240 to 6 or 12 Volts at 2.5 amps. 
Will charge either 6 volt or 12 
volt batteries. 

£4/19/6 

With built in Amp Meter £5/19/6 
Postage, N.S.W., 5/; I’state, 6/. 


VALVES 
BRAND NEW 

IN CARTONS 
Special discount for quantity 


6SN7GT 

9/6 

6AL5 . 

. 10/ 

89 . . . 

If/ 

6AK5 . 

. 17/6 

12SA7 . 

12/6 

6Y6 . 

. It/ 

6H6 . . 

4/6 

6X4 . 

. 10/ 

80 . . . 

12/6 

6C8 . 

. 7/6 

41 . . . 

12/6 

6F8 . 

. 7/6 

5U4G . 

9/6 

6N7 . 

. 10/ 

77 . . . 

10/ 

6R7 . 

. 5/ 

VR150-30 

It/ 

6L7 . 

. 5/ 

5CP1 . . 

39/6 

7L7 . 

. 5/ 

EF50 . . 

3/6 

5678 . 

. 2/6 

6U7 . . 

7/6 

12SK7 

. 5/ 

VI103 

10/ 

VRi 120 

. 5/ 

VH120 . 

7/6 

VR118 

. 7/6 

1L4 . . 

717A . . 

10/ 

7/6 

VR65 . 

. 2/6 

K4C . . 

10/ 

6R7GT 

VT4C 

. 5/ 

. 7/6 

10 . . . 

10/ 

AU5 . 

. 10/ 

5Y3 . . 

12/6 

VU120 

. 10/ 

6C4 . . 

5/ 

VR116 

. 10/ 

6AG5 . . 

5/ 

957 . . 

. 5/ 

3” CV2184 . .. 


. 22/6 


PLEASE ADD POSTAGE 
ON ALL ARTICLES 



60 magnification with a 60 
mra coated objective lens. 
With Tripod. 

£17/10/- 

As illustrated. 

Postage 9/6; Interstate, 12/: 


x 40 zoom focusing, 
with tripod 

£13/19/6 

Post 9/6, Int. 12/- 


HIGH STABILITY 
RESISTORS 

I.R.C. brand new Viw, lw, 2w, 
tolerances between 1 and not ex¬ 
ceeding 5% including 100, 360, 
560, 750, 1SK, 22K, 27K, 100K, 
180K, 220K, 560K, 820K, ohms. 
Usual price 4/- each, 50 assorted 
different values for only 

37/6. Post 1/6 

ASTRONOMICAL 

TELESCOPES 

3V4in. Reflector, 126 magnification. 
Complete with 4x finder and 
equatorial mount. 

£29/10/- 

Post: N.S.W. 7/, interstate 12/. 

"""theodolite’ 

Cooke Troughton and Simms, Lon¬ 
don. Microptic. Tested. Complete 
with Tripod, £137/10/._ 

3000 TYPE RELAYS 

P.M.G. 200 Ohm — 1,500 Ohm 
Coils. 12/6 each. 


Number 62 

2 WAY RADIO 

air tested. £45 

Collins 2-way radio. Crystal lock 
minus crystals, lVi to 12 megs 
eyes. £37/10/ 

S.T.C. 

DYNAMIC MICROPHONE 

Low Resistance — Type 4017 
Ideal studio, P*A«, etc.* 

£10 each 

Post N.S.W., 7/; interstate 9/6. 

H.T. TRANSFORMERS 

2,000/0/2,000 volt. Primary 28 
volt 50 eyes, rated at 1.75 Kva., 
ideal leaniar amplifier, etc. 

£13/10/- 


TAPE RECORDERS 

Eicon studio quality with level 
meter and mike save £100. 

2 track 3*A and IVx IPS 

_ Price £37/10/0 

MICROMETERS 

Brand new Goodell-Pratt, 0 to lin, 
£3/15/; Slocombe lin-2in. 
£3/18/6; Starrett lin-2in £4/18/6. 
___Post 3/2._ 

CHOKES, 7.5H, 60mA .. .. 9/6 
VIBRATORS, 6 and 12v, 7 and 

8-pin.7/6 each 

UNISELECTORS, 4 BANK 

HOMING TYPE.30/- 

INVERTERS 27v-80v 2KW 2000 

cycles.£4/15/- 

INVERTERS, 26v-115v 2KW 400 

cycle .. ..£4/15/- 

HAND MICROPHONES, with 
Press-to-Talk Switch. .. 9/6 ea. 
Post. NJ5.W. 2/6, Interstate 3/-. 
INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic. Ex¬ 
tends to 4ft 6in. £6/10/- 

STEPDOWN TRANSFORMER 
AND RECTIFIER UNITS, 240- 

llOv, 2A.£5 

SELSYN MOTORS MAGSLIP 

Mk. H.52/6 ea. 

No. 19 2-way radios, complete 
with hand set, power supply, 

leads, etc.. £17/10/ 

Meggers, bridge type, complete and 

tested.£37/10/- 

EVERSHED and VIGNOLES. 
500 volts. 


BINOCULARS 

PRISMATIC Coated LtnMS. 
Brand new. Complete with case. 

8 x 30 £9 15 0 

7 x 50 £13 5 0 

10 x 50 £13 15 0 

12 x 50 £14 5 0 

Poet., N.S.W., 7/-; Interstate, 12/-. 

SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

"ASTRONOMICAL” QUALITY 

General and Marine 
Use 

4 x 40 Genuine HANDLEY. 
Cost £30. Our Price £3/5/ 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost £45. 
Our Price .. £4/18/6 

15 x 40 variable Power Otway, 
£7/15/. 

Freight payable at nearest 
attended Railway Station. 

LENSES 

Achromatic Coated 2 Element 
Air spaced Unmounted. 
Astronomical Quality 
Make your own telescope or long- 
focus Camera Lens and save many 
pounds. 

Diam. Focal Length. 

2«/*ln 36in. £6/19/6 

2in dia., 8ln F.L. uncoated. 

£ 2 / 10 /. 

_Post 3/3 extra._ 

RECORDING TAPES 

SCOTCH BRAND 
EX WOOMERA 
SLIGHTLY USED 
PERFECT ORDER. 

Can be used for home video, tape 
recording equipment, etc. 

2.400ft 12ln Reel Viln Top Grade. 
Cost £7/5/. Our Price £3/15/ 
roll. Post 7/; Interstate 9/6. 
Also same in 'Ain, Ideal for pro¬ 
fessional quality audio recording. 
1200ft 7in reel Vrin 27/6. Post 1/2 
600ft 5in reel 'Ain 16/9. Post 1/2 
200ft 3in reel 'Ain 6/6. Post 1/- 

SCOOP PURCHASE 

Gramo Motors.. New. Made in 
U.S.A. 4-speed 240 volt AC, 
50 eye. Only 27/6 each. 

Post N.S.W. 3/. Interstate 4/. 

240-100 VOLT 6KVA 
TRANSFORMERS 

Encased, including switches, as 
new, £25. 

Top grade, full enclosed trans¬ 
former 1 Kva primary 218/240 
vac. 50 eyes, secondary 6 volt, 
37 volt. S3 volt, 60 volt, £15. 

LEAD ACID BATTERIES 

New 2 volt 1.5 amp 17/6. 12 volt 
0.75 amp 37/6. 

Post NJ.W. 2/6. Interstate 3/. 

SPECIAL lucky dip valve offer. 
12 new valves in cartons for 
only £1. We haven’t got time 
to sort them, so you reap the 
benefit. 

Output 130 to 175 volts DC var¬ 
iable In 10 Steps, 10 Amps. Has 
Voltmeter, ammeter, D/P Knife, 
S/W for DC control 3 phase 
O/L circuit breaker for .. £55 
Ideal for charging electric 
Fork Lifts, etc. 


TYPE 22 VIBRATOR 

Power Supply less relay, output 
200 volts at 125 milliamps with 
12 volt synchronous vibrator, 35/. 


TELEPHONES 

Sound Powered. Can be used as 
Microphone and Receiver. New. 
With 50ft cable. 

38/6 pair 

Port.: 2/6; Interstate, 4/. 


DEITCH BROS. 

70 OXFORD ST.. SYDNEY 


Between Crown and 
Riley Streets, City. 


SORRY NO C.O.D. 
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AMPEX RECORDER, MODEL 2070 

We recently had the opportunity to laboratory test the new Ampex 
Model 2070 recorder illustrated at right’ and found it to be an extremely 
well engineered machine, constructed to professional standards and 
performance, but with an appearance and overall operating ease which 
must make it an attractive proposition to the domestic market for 
which it is intended. 

TN looking at this recorder the first thing one notices is the 
unique automatic threading mechanism which enables a tape 
to be placed on the machine in about the same time as it 
takes to place an L.P. record on a turntable. The heart of 
this mechanism is a special one-sided metal take-up spool which 
has a centre core consisting of a number of specially shaped 
“teeth.” When the tape is pulled through the slot in the plastic 
covers over the take-up spool it passes through these teeth; 
when the start button is pressed the teeth grab the tape leader 
and wind it around the core in one smooth action. 

A second major feature of the machine is its ability to play 
back tapes in both directions without the necessity for rewinding. 

The recorder is equipped with dual capstain drives, a reversible 
drive motor and dual playback heads; one for tracks 1 and 3 
and the other for tracks 2 and 4. 

The machine also comes complete with an automatic reversing 
mechanism and an automatic stop feature which switches every¬ 
thing off, both mechanically and electrically, 
at the completion of a tape. With these 
features the machine can play, automati¬ 
cally, both sides of a stereo or mono tape 
and then switch itself off at the end of the 
performance. 

Although the machine will play back tapes 
in either direction, it can only be used 
for recording in the normal left to right 
direction because there is only one record/ 
playback head and that arranged in the 
normal 1 and/or 3 combination. In order _ . 0 

to record both sides of the tape it is neces- E ut . P°y er ls . ® watts RMS per channel, 
sary to replace the special automatic take- External s P eaker s y oldd need to be used 
up spool with a normal spool—a very simple f or resldts but tbe ]* nit doe . s c . ontam 
procedure. After recording on one side of tw ,? Wlde ; rar *ge speakers for monitoring or 
the tape the spools may be reversed to self-contained playback purposes, 
record the other side in the normal manner. The recorder is attractively finished in a 
Ampex are perhaps best known for the ? ilver and black metal case and Panels and 
fine video, professional audio and instrumen- appearance is such that it would not 
tation recorders they manufacture and the disappoint the most ardent professional 
mechanical side of this domestic machine w nde at the same time, it would not look 
is, in actual fact, a scaled-down version of out of P lace in the avera 8 e living-room set- 
their Model 300 instrumentation recorder. up * .. . 

The drive svstem consist* nf a constant. A 11 controls are clearly labelled, con- 

speed hysteresis synchronous motor which The^^achme 0 ^ encineered^vimiaUv^f 6 ’ 
has a three-stepped pulley for driving the tiL IS A irtually to 

capstans and another pulley for driving the fhroueh^nneraHnc and , damag ® 

reels The canstan nnllevs drive a Kelt throu 8 h operating errors and even the most 

which loops around two massive flywheeb! PCrS ° n C ° Uld pl * y * nd enj ° y 

one f°r each °f the capstans. Brief specifications of the Ampex 2070 

In either direction of play, one capstan are as follows: Overall record/playback fre- 
provides motion while the other creates quency response — plus or minus 2dB from 
a slight holdback tension. This combina- 30cps to 18KC at 74ips; plus or minus 
tion, plus an ingenious automatic tensioner, 3 dB from 40cps to 12K.C at 3jips: plus 
eliminates the need for pressure pads and or minus 3dB from 40cps to 6KC at 
ensures precise tape tension and uniform 
tape travel across the heads, with almost 
ideal head-to-tape contact. The proof of 
this is in the wow and flutter figures which 
will be given later in our review. 

The magnetic heads of the machine are 
mounted in a solid cast aluminium block 
and this, in turn, is securely bolted to the 
rugged diecast frame on which the re¬ 
mainder of the deck is assembled. The 
manufacturers claim that, even after a 
severe drop, the alignment of the system 
would not be affected. 

The Ampex 2070 weighs 391b but this 
weight is directly related to strength and, 
as such, is a worthwhile investment. 

The machine features a partly solid state, 
partly valve circuitry with all valves shock 
mounted to protect them against internal 
and external vibrations. The output circuit 
is solid state and transformerless and out- 
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1 7-8ips; signal to noise ratio—52dB at 
7iips; tone control range—zero to plus 
12dB at lOOcps and minus 4 to plus lOdB 
at 10KC; wow and flutter—0.08% at 
7£ips, 0.12% at 3fips and 0.2% at 1 7-8ips; 
speed accuracy—plus or minus 0.3% at 
7£ips; fast wind time—-115sec for 1,200ft 
of tape. 

In addition to the features listed the 
machine has: Automatic tape lifter to pre¬ 
vent head wear; convenient cord storage 
compartment; automatic digital counter; 
interlocked controls to eliminate tape stress 
and breakage; attractive “snap-on” dust 
cover; fold down carrying handle; easily ac¬ 
cessible mike inputs; “hidden” external and 
input and output receptacles; friction load¬ 
ed gain controls for simultaneous adjust¬ 
ment of individual channels; a two-way mut¬ 
ing switch for monitoring during record. 

When tested in our laboratory the mach¬ 
ine performed exceptionally well and easily 


met all of those specifications which we 
were able to accurately measure. This is a 
particularly nice recorder to “drive” and its 
performance leaves very little, if anything, 
to be desired. 

The Australian price of the Ampex 2070 
has yet to be determined but the machine 
sells in America for 519 dollars, list. The 
model reviewed is the dearest of the “2000” 
series available from Ampex, other models 
being available without the automatic feat¬ 
ures and, if desired, without the case and 
power amplifiers. 

Accessories available include the “1000” 
and “2000” series external speaker systems, 
high performance dynamic microphones. 
Ampex slide projector actuator, Ampex spec¬ 
ial “500” series recording tape (the mach¬ 
ines are specially adjusted for this tape), 
the Ampex 805 tape splicer. 

Further enquiries on the model 2070 or 
any of the range of Ampex domestic re¬ 
corders should be directed to Ampex (Aus¬ 
tralia) Pty. Ltd. of 29 Ridge Street, North 
Sydney, N.S.W. (K.W.J.). 


REPLACEMENT TUNERS 

IN ADELAID E 

See:- HEALING (SALES) PTY. LTD. 

376 KING WILLIAM STREET, ADELAIDE, PHONE: 80171 

South Australian Agents for :— 

STANDARD COMPONENTS TUNERS 
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AM Toner. 56gns. 




22 Control Unit. 64gns. 

JJ Used with a single 

■ QUAD 11 power amplifier 
J the unit provides 

■ every facility and 

m refinement necessary 
J for highest quality 
■ monaural reproduction. 




Amplifiers 

•a 


Used with two QUAD 11 
power amplifiers, the 
unit will in addition 
accommodate all forms of 
Stereo programmes with 
all the necessary 
facilities for that 
medium. Whilst providing 
extreme flexibility— 
the push buttons, for 
example, provide 
nineteen different 
services—straightforward 
and logical control 
has been maintained. 

Left: Electrostatic Loud 
Speakers. 1 Signs, ea. 



Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence St., Sydney. Telephone 29-1571 (3 lines) 

WRITE FOR free descriptive literature and name of your nearest 
QUAD Distributor . who will gladly demonstrate this equipment . 


TRANSCEIVERS 
FROM TELCON 


Strato Communications Pty. Ltd. 
announce the release of a new 
27MC transceiver to be known as the 
“Telecon Model 214.” The trans¬ 


ceiver runs a full 1 watt of input on 
transmit and is a high-performance 
type most suitable for arduous con¬ 
ditions of operation. 



r PHE new transceiver is housed in an 
* attractive but rugged all-metal case 
which is finished in black crackle lacquer 
with silver anodised panels. Dual carrying 
handle rings are fitted to opposing corners 
of the case and the whole unit is shower¬ 
proof. The retracting •Ti 

whip aerial is the full 
legal length of 60in. 1J| 

The receiver portion T ~ 

of the unit is a con- [telecon % % 

ventional superhetero- 

dyne design with an I % 

RI stage. v\ide range I 

A(i(\ a very effective I p '= 

limitci 

(switch operated) and 

an amplified squelch -Mr 

system which is very 

smooth in operation I 

The receiver sensitivity (I 

is 1 microvolt for 1^^ 

10 DB S/N and maxi f I ® 

mum audio output is 1^^ I BE 

250 milliwatts. A H 

local DX (RF gain 

switch is provided ami I * a J ) 

the receiver is switch 
able over any two pie . , | 

selected channels in ‘o-AvJl 

the 27.23 to 27.28MC fc ‘ "I 

range. ^ ,’V 1 ~ J 

T h e transmitter ^/"'Ag 

runs, as previously 

mentioned, a full 1 «H| B| TP 

watt of power input \ 'W 

and Strato claim a . 

minimum of 60 per cent efficiency from 
their final amplifier. Amplitude modulation 
of the transmitter is used and an in-built 
compression circuit holds the modulation 
very close to its maximum level of 95 per 
cent under average speech conditions. A 
jack is provided for use with an external 
microphone where required. The transmitter 
may also be switched to any two pre-selec¬ 
ted channels in the range of the “citizens 
band.” 


In all the Telecon Model 214 transceiver 
uses 13 transistors and 2 diodes and is 
powered by normal “penlight” torch bat¬ 
teries. The unit weighs Hlb (including 
batteries) and measures 9 x 3 x If inches. 
It comes complete with a magnetic ear¬ 
phone and carrying case, a handstrap and 
plugs for the external battery and micro¬ 
phone jack. A nickel cadmium battery and 
charger are an optional accessory. 

The unit is P.M.G. type approved and, 
in addition, has been approved by the Mines 
Department for use in explosive atmo¬ 
spheres. Transceivers of this model were 
used recently 1 to provide communication in 
the Balls Head Pyramid climb when con¬ 
tact was actually established at a distance 
of 62 miles over water. 

In our checks of the units we found the 
ANL and squelch circuits to be most effec¬ 
tive in city operating since they would, 
in most circumstances, easily silence the 
background “hash” of automobile and elec¬ 
trical interference. In one test we main¬ 
tained contact from inside two city buildings 
over a distance of some two miles. 

Any further inquiries on these and other 
communications equipment should be 
directed to Strato Communications Pty. 
Ltd., of 25 Wentworth Street, Parramatta, 
N.S.W. (K.W.J.) 
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TRADE NEWS ... in brief 


R. H. CUNNINGHAM PTY. LTD. ad¬ 
vise that stocks are now available of Eddy- 
stone EC 10 Transistorised Communications 
Receivers. This receiver has a coverage of 
550KC to 30MC this range being covered 
in 5 bands without any break. Designed for 
AM and CW the receiver is also capable 
of receiving SSB. The manufacturers figures 
quote a sensitivity for 15dB signal-to-noise 
ratio as better than 5 microvolts on ranges 
1 to 4 and better than 15 microvolts on 
range 5 (550-1500KC). 

The intermediate frequency of the re¬ 
ceiver is 465KC. The selectivity is fixed to 
give a bandwidth of 5KC at the 6dB 
points and 25KC at the 40dB points. Power 
is derived from dry cells housed within the 
receiver, with provision for dial lighting via 
a spring return switch. Enquiries may be 
addressed to branches of R. H. Cunning¬ 
ham in Melbourne. Sydney, Brisbane or 
Perth. 

FERRIS PROS. PTY. LTD. announce 
the release of a new model Ferris Portable 
Car Radio Receiver, with push button tun¬ 
ing. This is claimed to be the first Portable 
Car Radio incorporating push button tun¬ 
ing, to be manufactured in the world. The 



NjJ^ 

unit weighs 71b including battery; it has 
a power output of 350mW as a portable or 
2 watts as a cradle mounted car radio. The 
retail price for the Ferris model 224 is 
45 guineas. 

FERRIS INDUSTRIES LIMITED an¬ 
nounce that the building of a branch office 
in Brisbane is expected to begin in July 
with completion to be in early September. 
Negotiations are in progress for the building 
of branch premises in Melbourne. 

TECNICO ELECTRONICS PTY. LTD. 

announce the release of the Pye Smooth- 
speed Regulator. Utilising a silicon control¬ 
led rectifier this regulator is designed for 
use with Universal Series Wound motors 
100 — 600W, 200 — 250 VAC, 50cps the 
continuous rating being quoted as \\ 
amperes and intermittent rating 3 amperes. 
In use, the unit provides infinitely vari¬ 
able speed control from near-zero to ap¬ 
proximately two-thirds of the usual maxi¬ 
mum motor speed. Price of the model 
SS011 Regulator is £19/10/ plus tax. 

W. J. McLELLAN AND CO. PTY. LTD. 

announce that they are now local selling 
agents for “BMB*’ sapphire and diamond 
gramophone pickup stylii. A full range of 
stylii are available, to suit most available 
pickup cartridges. (P.O. Box 69, Kingsgrove, 
N.S.W.). 

BADISCHE ANILIN AND SODA- 

FA BRIK AG. of Ludwigshafen, West Ger¬ 
many, have announced that the foundation 
stone for a new plant to produce their 
range of BASF magnetic recording tape 
has been laid. The plant will be built at 
Willstaett, West Germany at a cost in excess 
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of £A9 million and will provide the most 
modern facilities for the production of their 
magnetic recording tape. 

The new plant, the largest of BASF’s 
magnetic recording tape plants, will be the 
fifth operated by BASF itself or its subsi¬ 
diaries. Australian agents for BASF are 
Henry York and Co. Pty. Limited, 46-47 
Wilson Street, Botany, N.S.W. 

CHANNEL MASTER PTY. LTD. an¬ 
nounce the release of a new TV antenna, 
type 3110. A two-element inline phased 
array, it features a toroidal matching trans¬ 
former and has high directivity over all 
channels 1-10. Retail price is £4/10/. (752 
Pittwater Road, Brookvale, N.S.W.). 

GENERAL ACCESSORIES announce 
that they have opened a new branch at 102 
Northumberland Road, Liverpool, N.S.W., 
and also that they have moved into a new 
city showroom at 116 Clarence Street, 
Sydney. (Registered office at 443 Concord 
Road, Concord West, N.S.W.). 

R. H. CUNNINGHAM announce the 
release of Nombrex transistorised test equip¬ 
ment in Australia. This range includes a 
Signal Generator covering 149KC to 166MC 
on fundamentals and up to 350MC on 
harmonics. Also included is a Wide-Range 
Audio Generator and a Wide-Range Capaci¬ 
tance Resistance Bridge. For details of these 
instruments and/or the Nombrex Transistor 
Power Supply Unit contact any one of the 
R. H. Cunningham branches at Melbourne, 
Sydney, Brisbane or Perth. 

TECNICO ELECTRONICS PTY. LTD. 

are distributing a new range of mag¬ 
netic field strength measuring equipment 
which uses a special type of semiconductor 


in the sensing probe. These instruments, 
manufactured by F. W. Bell Inc., utilise the 
Hall Effect phenomena as the measuring 
technique. Benefits are higher accuracy, 
wider range and small probe size. Main 
instrument in the range is an Incremental 
Gaussmeter with a resolution of one part 
in ten thousand. 

RONALD J. T. PAYNE PTY. LTD. are 
offering a new range of laser equipment 
released by their principals G. and E. 
Bradley of the United Kingdom. The equip¬ 
ment described includes a Gas Laser type 
602, Pulsed Ruby Laser type 351, Power 
Monitor types 151 and 152, Ruby Pulse 
Laser type 302 and DC Gas Laser types 611 
and 612. Further information on this equip¬ 
ment may be obtained by application on 
company letterhead to Ronald J. T. Payne 
Pty. Ltd., 385-387 Bridge Road, Richmond, 
Victoria, or 12 Whiting Street, Artarmon, 
N.S.W. 

MARCONI COMPANY LIMITED, ex¬ 
porters of Eddystone Receivers and equip¬ 
ment, advise that the manufacturers, 
Stratton and Company Ltd., have been offi¬ 
cially renamed Eddystone Radio Limited. 
This follows the announcement last March 
that the Stratton radio interests had been 
acquired from Laughton and Sons Ltd., by 
English Electric, and that the company 
would be operated as a subsidiary of The 
Marconi Company. 

AMALGAMATED WIRELESS VALVE 
CO. PTY. LTD. have available a line of 
40-ampere silicon power rectifiers, 1N1183A- 
1N1190A, with PIV’s ranging from 50V to 
600V. Peak surge amps are 800, with 
operation up to 200 degrees C. Reverse 
polarity types are available. A.W.V, also 
have available a complete line of English 
Electric industrial thyratrons. For further 
details on both silicon diodes and thyra¬ 
trons contact the sales department, 47 York 
Street, Sydney. 


Every Switch-user wants 

ABSOLUTE RELIABILITY 



RELIABILITY has been carefully built-in to this wide-range of 
OAK. CUTLER-HAMMER, NSF and other world-renowned designs 

Mon- than I ,000 types available. Write for details of Rotary, push-button 
piano-key lever types, too! handle, push-push, slide, rocker, automotive, 
industrial and service approved types to :— 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 YORK ST., SYDNEY. 2-0233. 

i M . A t£SIf A TI2 (AUSTRALASIA) LTD. MELBOURNE. 67 9161; HOBART. 3 3836; NEWTON 

ASS' LTD BR,SBANE 31 0341i CARLVLE & co um 
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RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 established 1*47 


RECORDING TAPES 

WELL-KNOWN MAKES BRAND NEW IN 
CARTONS 

(Postage 1/- per reel extra) 

150ft on 3in reel (Acetate Base) 6/ 

225ft on 3in reel (Acetate Base) 7/6 

300ft on 3in reel (Tensilised Mylar) 12/ 

500ft on 3in reel (Tensilised Mylar) ... 16/ 
600ft on 3*/4in reel (Tensilised Mylar) .. 17/6 

900ft on 5in reel (Acetate Base). 19/6 

900ft on 5in reel (Mylar Base). 22/6 

1200ft on 5in reel (Mylar Base). 35/ 

1800ft on Sin reel (Tensilised Mylar) ... 52/6 

1200ft on 5Y»in reel (Mylar Base) 35/ 

1800ft on 5 3 A inch reel (Mylar Base) .. . 52/6 

1200ft on 7 inch reel (Acetate Base) . 25/ 

1200ft on 7 inch reel (Mylar Base) . . . 30/ 

1800ft on 7in reel (Acetate Base). 35/ 

1800ft on 7 inch reel (Mylar Base) . .. 42/6 

2400ft on 7 inch reel (Mylar Base) . . . . 52/6 

3000 on 7in reel (Tensilised Mylar) .... 75/ 

3600ft on 7in reel (Tensilised Mylar) .. . 92/6 


EMPTY TAPE REELS 


3in .. 

. 2/6 

5in. 

. . 3/6 

3 *4 in . 

. 3/3 

5 3 4in. 

. . 5/6 

4in .. 

. 3/6 

7in. 

. . 5/ 


OR in Plastic 

Storage Box 


5in 

. 8/ 

7in. 

.. 12/ 


COUSINO TAPE SPLICERS Complete with 
Splicing Tape and instructions. 5/ 

BIB TAPE SPLICERS .. 27/6 


TRANSISTORISED AMPLIFIERS 
AND TUNERS 

LAFAYETTE 

PK-522 3 Transistor, Single Ended 50 mW Out¬ 
put .£2/17/6 

PK-543 4 Transistor, Push Pull, 100 mW Out¬ 
put .£3/15/ 

PK-544 5 Transistor, Push Pull, 250 mW Out¬ 
put .£5/17/6 

PK-801 4 Transistor, Push Pull, 1 Watt Out¬ 
put .£5/17/6 

PK-633 3 Transistor, 1 Diode, Broadcast AM 

Tuner.£6/15/ 

“MITYAMP” 2 Watt Audio Amplifier, encased 
in Epoxyresin.£7/10/ 

LEADER Model LDM-810 
GRID DIP METER 

Specifications: 2 to 250 Megacycles with 6 plug 
in coils. Frequency Range: 

A— 2— 5 Me. D— 22— 50 Me. 

B— 4.6—11 Me. E— 47—116 Me. 

C—10.5—25 Me. F—110—250 Me. 

Internal Modulation: 1 Kc. approx. 

Tube Complement: 6CW4 (Nuvistor). 

Power Supply: 200/230 Volt 50 cycle 

Size and Weight: 6 3 A x 2 3 A x 2 inches 1.76 lb. 

Price £22/5/- inc. tox 


COAXIAL CABLES 

UR67 50 ohm Vain diam. coaxial cable 1/6 yd. 
or 25/ per 27yds roll. 

UR43 50 ohm 3/16in diam. coaxial cable 15/ 
per 35ft roll. 

UR71 72 ohm Va in diam. coaxial cable 1/6 yd 
or £1 per 25yds roll. 

ALL ABOVE CABLES ARE IN AS NEW 
CONDITION. 


GERMANIUM RADIOS 

Imported Germanium Pocket Radios Complete 
with Earphone and instructions. 

To Clear. 19/6 


SWR METERS Model KSW-10 

SPECIFICATIONS: 

Standing Wave Ratio: 1:1 to 1:10. 

Accuracies: plus or minus 3 Vr scale length. 
Impedance: 52 ohms and 75 ohms. 

Meter: 0-100 DC microamperes. 

PRICE: £9/10/- inc. Tax 
STEREO AMPLIFIER 

10 wats (5 watts per Channel) .. £19/17/6 

For details see March advert. RTV & H. 


VACUUM TUBE VOLTMETER 

“KEW” Model K-116 (PV202) 

Complete with DC Probe and Leads, £27/5/, 
inc. Tax. RF and HV Probes Extra. 


CLEARANCE SALE 
This Month Only 

Mid-Year Sale of Disposal Equipment at our 
Store, 8 Park Street, GLENFERRIE. Phone 
81-1935. Communication Receivers, Transmitters, 
Walkie-Talkies. Valves, Transformers, TR1935 
Transceivers, Racks, Power Supplies, Resis:ors 
and Condensers and Surplus Electronic Equip¬ 
ment. STOCK MUST BE CLEARED. No 
Reasonable Offer Refused. 


COAXIAL CONNECTORS 

AMERICAN TYPE 

PL259 Coaxial Plug. 9/6 

4087-1 Coaxial Plug (PL259 PTFE) . . 14/6 

S0239 Coaxial Socket (Suit PL259) . . 9/ 

4802-1 Coaxial Socket (PTFE). 14/8 

C32-14 Coaxial Dble. ended female Cable 

Joiner (PTFE). 17/6 

UGI75U Adaptor for PL259 to suit 'Ain Cable, 

2/9 

C32-17 Coaxial “T” Piece suit PL1259 .. 23/3 

BNC Series 

UG 88 C/U Coaxial Plug (PTFE) .. .. 15/9 

UG290/U Coaxial Socket (PTFE) .. .. 12/6 

Belling Lee Type 

Coaxial Plug (Suit Vfcin Cable). 4/ 

Coaxial Socket. 3/6 

Coaxial Socket (flush Mount). 3/6 

Coaxial Cable Joiner (female). 4/ 


TRANSISTOR INTERCOM 

4 Station, j Master, 3 Sub-Stations, 3 Tran¬ 
sistor, 200 mW Output, Complete with 
66yds wire. Battery, Staples, etc., £10/5/ 
2 Station, 1 Master, 1 Sub-Station inc. Battery, 
Wire, etc.£6/10/ 


ELECTROLYTIC CAPACITORS 

Brand new. Sub-miniature & Pigtail, PVC sleeved 


Mfd. 

Volts 

Price 

Mfd. 

Volts 

Price 

2 

12 .. 

. 3/ 

50 

25 ... 

4/3 

4 

3 . . . 

3/6 

50 

52 . . 

14/6 

5 

12 . .. 

3/ 

64 

6 ... 

3/3 

5 

18 . . . 

3/6 

64 

18 ... 

3/3 

8 

10 . . . 

3/6 

100 

3 ... 

3/3 

8 

15 ... 

3/6 

100 

6 . .. 

3/3 

8 

350 ... 

4/9 

100 

12 ... 

3/6 

8 

600 ... 

5/6 

100 

25 ... 

4/3 

10 

3 ... 

3/ 

100 

200 ... 

10/ 

10 

6 . .. 

3/ 


(can PVC) 


10 

12 . .. 

3/ 

150 

200 ... 

10/ 

10 

25 ... 

3/3 

150 

150 ... 

7/6 

16 

10 

3/3 

100 

100 . . . 

7/6 

16 

300 ... 

5/3 

200 

25 ... 

5/ 

16 

600 ... 

6/6 

250 

6 ... 

5/ 

20 

200 ... 

5/6 

250 

12 ... 

5/3 

24 

350 ... 

6/6 

250 

25 ... 

6/3 

24 

600 .•. 

10/ 

250 

50 ... 

8/9 

25 

3 .. . 

3/3 

200 

50 ... 

8/9 

25 

6 ... 

3 3 

500 

12 ... 

5/ 

25 

25 . . . 

3/6 

500 

50 ... 

13/ 

25 

50 . . . 

4/3 

1000 

6 ... 

8/6 

30 

6 . . . 

3/ 

1000 

12 ... 

9/9 

30 

12 ... 

3/ 

1000 

18 

10/6 

32 

350 ... 

5/ 

1000 

2000 

25 ... 

18 ... 

13/6 

17/ 

50 

6 . . . 

3/ 

50 + 50 350 ... 

16/ 

50 

12 ... 

3/3 

(PVC can type) 


UNICORN 4 TRANSISTOR 
PORTABLE 

TAPE RECORDER UN-406 (2 track) 

2 Motors 
Specifications: 

Circuit: 4 transistors, 1 thermister, 124 mW 
Output power. 

Speed: l 3 A l.p.s. Adjustable speed control. 
Motor: 2 Micro motors. 

Recording Time: 20 min. (200ft tape). 
Microphone: Crystal with remote control switch. 
Complete with 200ft tape, 3in empty reel, micro¬ 
phone, earphone, and batteries, usual price 
£17/10/. 

Our price £9/15/- inc. tax 


SPEAKER TRANSFORMERS 

Well-known make “E” Type. 

5000 ohm to 3.5 ohm. 18/6 

5000 ohm to 15 ohm. 18/6 

7000 ohm to 3.5 ohm. 18/6 

7000 ohm to 15 ohm. 18/6 

“C” Type. 

7000 ohm to 3.5 CT. 25/ 

10.000 ohm to 3.5 CT. 25/ 


POWER TRANSFORMERS 

290v-0-290 volt 60mA, 6.3v 2A, 5v 2A, 27/6 
385V-0-385 volt 100mA, 6.3v 3A, 5V 2A, 35/ 
385v-0-385 volt 125mA, 6.3v 3A, 6.3v 2A, 

5V 2A.45/ 


SPEAKERS 


Brand New, Bankrupt Stock, Well-known Make. 

Sin Twin Cone, 10 watt 15 ohm V.C., £3/19/6 
5in Twin Cone, 4 watt Tweeter 15 ohm V.C., 

£2/5/ 

6in Speakers 3.5 or 15 ohm. 42/ 

3in Speakers 3.5 ohm. 32/ 


WANTED TO BUY 

COMMUNICATION RECEIVERS. TRANS¬ 
MITTERS, TEST EQUIPMENT, AMPLIFIERS, 
TRANSISTOR RADIOS, TAPE RECORDERS, 
SPEAKERS, TRANSFORMERS, ETC. 


MUUIMETERS 

FERROCART PT34 Pocket Multimeter .. 57/6 

CENTRAL 200H Multimeter 20.000 opv D.C., 

£5/12/6 

CENTRAL CT500 Multimeter 20.000 opc D.C., 

£6/15/- 

CENTRAL CT330 Multimeter 20,000 opv DC. 

£8 

SAKURA TR6S Multimeter 20,000 opv D.C., 

£8/10/ 

SANSEI SE550 Multimeters 100,000 opv D.C.. 

£12 

Multimeter Probes. 6/ 

200H Movement. 57/6 

Meter Rectifiers. 10/ 


SPECIALS 

MTC71/OC71 Transistors. 7/6 ea. or 3 for £1 
Sato Subminiature Bezels 6-8 volt No. 3280 
complete with globe. Red or black. 4/ 
GLORIA Extension Speakers (Plastic) Contains 

4in Speaker and 12ft wire. 50/ 

RESIN CORE SOLDER, 16 gauge 

40 60 1 lb packet. 18/ 

60/40 11b packet. 22/ 

SCOPE Soldering Irons 6 second Standard. 45/ 
SCOPE Soldering Irons Deluxe Stainless Steel 

Barren. 50/ 

MINISCOPE Soldering Iron. 45/ 

BIRKO Soldering Iron 6 second. 39/6 

TRANSFORMER Suitable Scope or Birko, 50/ 
Mixed Bag of NEW Resistors, Condensers, 
Potentiometers. 30 Popular Types. 

$1 or 10/ a bag," 

Mixed Bag of 20 NEW Polyester and Stvroseal 
Capacitors. All Popular Types. 

$1 or 10/ a bag. 

Mixed Bag of 20 NEW Polyester, Paper, Mica, 
Ceramic and Plastic Condensers. All Popular 
Types. 

$1 or 10/ a bag. 

I Henry choke for Mullard Tachometer . . 22/6 

OA91 Diodes.3/6 

OA210 power diodes .8/6 

High impedance Headphone . . . . 25/ 

Crystal Ear piece for Transistor Radio . . 6/6 

Crystal Lapel Microphone .12/6 

BM3 Pencil Type Crystal Microphone .... 50/ 


TWO-WAY RADIOS 

WESTON Model LM3 12-volt Two-way Taxi- 
Radios. Frequency 71 Me. Approx. Easily 
converted for amateur use. Clean condition. 
Complete with Valves. Vibrator, Micro¬ 
phone and Cradle. 

Price: £17/10/- 

Plus Freight. 


WALKIE TALKIES 

9 Transistor 100 mW output Citizens Band. 
27.240 Me. Fully Transistorised Walkic 
Talkies. Individual Speaker and Microphone. 
Dimensions, 7Vfein x 2%in x 2in. Complete 
with Batteries, Earphone and Leather carrying 
case. 

£42/10/- Pair 

Inc. tax. plus freight. 


CLEAR PLASTIC PANEL 
METERS 

New shipment of popular “P” Series Panel 

Meters. P22 2in square clear plastic face. 

\ 3 Ain round mounting hole, 3 Ain deep. 

P22-500 uA.42/6 

P22- 1 Ma.£2 

P25, 214in square clear plastic face, 2in round 
mounting hole, 3 A in deep. 

P25-50 uA. £4/2/6 
P25-100 uA. £3/12/6 


P25-500 uA. 
P25-1 Ma. 
P25-5 Ma. 
P25-10 Ma. 
P25-20 Ma. 
P25-50 Ma. 
P25-I00 Ma. 
P25-S meter 


55/ 

47/6 

47/6 

47/6 

47/6 

47/6 

47/6 

50/ 


P25-VU meter £3/15/ 
P25-15 volt DC. 47/6 
P25-300 volt AC. 47/6 

MR2P Size 

MR2P-15 volt Dc. 37/6 
MR2P-300 volt 
AC. 42/6 

MR2P-30-0-30 Amp 
DC. 42/6 


FOR DETAILS OF OTHER RANGES OF 
PANEL METERS SEE OUR ADVT., JUNE 
ELECTRONICS AUSTRALIA. 


LOG BOOKS, 5/6 each, postage 1/-. 


CLIENTS PLEASE NOTE 

ALL PRICES QUOTED IN THIS ADVER¬ 
TISEMENT INCLUDE SALES TAX WHERE 
APPLICABLE. PLEASE ADD POSTAGE 
WHEN ORDERING. SORRY, NO C.O.D. 
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AMATEUR BAND NEWS AND NOTES 


Some concern has been expressed by all Divisional Councils of the 
Wireless Institute of Australia at the number of members who omit to 
remit their subscriptions for membership when they fall due in the first 

quarter of the year. 

By Pierce Healy, VK2APQ* 

The only details available of VK1VP 
equipment was that the transmitter had an 
output of 15 watts fed into a 13 over 13 
element Yagi antenna. The receiver a crys¬ 
tal locked converter. 

Signal reports:— VK2ZPT, using FM, 
was received at Readability 5 Strength 4, 
while VK1VP was received Readability 4 
Strength 2. Both signals suffered from some 
QSB (fading). 

The contact was made on June 14th 
at 1430 hours E.S.T. ' 


ALTHOUGH a large percentage eventu¬ 
ally rectify their oversight, neverthe¬ 
less the work load imposed on the officers 
who carry out the management of Institute 
affairs in their spare time on an honorary 
basis is considerable and often unneces¬ 


sary. 

As the W.I.A. is the only recognised 
amateur radio body in Australia, full and 
uninterrupted support by all amateurs to 
their respective divisions is the only sure 
means of ensuring the continued expansion 
of the organisation and the services avail¬ 
able to members. 

NEW SOUTH WALES DIVISION 
: The June monthly meeting of the N.S.W. 

Division took the form of an Auction 
Sale. Business was kept to ^ minimum to 
allow members to participate in what 
proved to be the most popular type of 
meeting. 

Quite a large amount of members’ gear 
was submitted for sale and Noel Millar 
VK2AQH as auctioneer did an excellent 
job of enticing some spirited bidding from 
the ninety members present. From the satis¬ 
fied expressions on the faces of the buyers, 
as well as the sellers, there is no doubt 
that the evening was a success. 

A.O.C.P. CLASS 

Vacancies exist in the current series of 
A.O.C.P. Classes run by the New South 
1 Wales Division at Wireless Institute Centre, 
14 Atchison Street, Crow’s Nest. 

Intending amateurs who had not pre¬ 
viously completed the course or who wish 
to brush up prior to the January 1966 ex¬ 
amination should contact the Course Super¬ 
visor at the above address. 

A correspondence course is also avail¬ 
able for the Amateur Operator’s Limited 
Certificate) of Proficiency examinations. 

W.I.C.E.N. 

The reorganisation of the Wireless Insti¬ 
tute Civil Emergency Network in New 
South Wales has been undertaken by Vic 
Cole VK2VL. Several proposals are being 
considered with the view of forming VHF 
and HF mobile nets to tie in with the 
State-wide net already in existence, based 
on the areas set out by the Civil Defence 
Organisation of N.S.W. 

U.H.F. RECORD 

A claim is being made for the longest 
distance yet worked in New South Wales on 
432MC. 

The contact was made over a distance 
of 177 miles between Phil Lockiey VK2ZPT 
from his home location at West Pennant 
Hills about 12 miles to the north west of 
Sydney to Eddie Penikis VK1VP operating 
portable at Mount Ginini (5,790ft) near 
Canberra. 

The equipment used by VK2ZPT was a 
crystal-controlled transmitter with an input 
of 85 watts to a QQE06/40. The antenna, 
a 13-element Yagi 31 feet high. The re¬ 
ceiver a EC88 grounded-grid amplifier into 
a crystal-locked converter. 

*New$ and notes of Divisional and Club 
activities, submitted for inclusion in 
these columns, should be forwarded 
direct to Pierce Healy, 69 Taylor St., 
Bankstown, N.S.W. 
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HUNTER BRANCH 

The June meeting of the Hunter Branch 
was well attended, there being 45 members 
and visitors- present to hear Keith 
Jeffcoat VK2BK speak about im¬ 
provements to the communications 
receiver recently described in “Electronics 
Australia” and single sideband trans¬ 
ceiver for amatefir use. 

Keith 'gave very convincing demonstra¬ 
tions of this equipment and was able to 
create a good deal of interest from among 
the large audience. So many were the 
questions, that the “after lecture” session 
lasted until midnight. 

A vote of thanks was moved by the 
president, Frank Cox VK2APO and carried 
by acclamation. 

The next meeting of the Hunter Branch 
will be held in Room 6, Clegg Building, 
Newcastle Technical College, Tighes Hill 
on Friday, August 6, commencing at 8 p.m. 

The lecturer will be David Pyke, of 
Union Carbide, who will speak on dry 
cells in general use and the use and charg¬ 
ing of nickel cadmium accumulators in 
particular. Mr Pyke intends to give an ex¬ 
tensive report on current products of use 
to the radio amateur. 

This lecture is a must for those who 
wish to make best use of portable power 
supplies. 

Visitors are always welcome at Hunter 
Branch meetings and all interested are in¬ 
vited to come along on Friday next. 

The Hunter Branch Convention will be 
held this year on the 1st, 2nd and 3rd 
October. Full details will be given in the 
September issue of these notes. 

The September meeting will be held on 
Friday, September 3. Full details of the 
lecture for this meeting will be given in the 
Hunter Branch news broadcast which may 
be heard weekly at 7 p.m., Mondays, from 
VK2AWX on frequencies of 1815KC; 
3595KC and 7050KC. 

CENTRAL COAST SECTION 

The June meeting of the Central Coast 
Section held at the School of Arts Gosford 
was well attended, there being 38 present. 
These included two visitors from Newcastle 
and two new members, L. Brett and J. 
Daller. 

The program for the evening dealt with 
Space Travel. Two films were shown, both 
in colour. The first was on the United 
States Mariner II satellite; this was follow¬ 
ed by a film on Friendship 7, in which 
John Glenn orbitted the earth. 

All present agreed that it was a most 
interesting evening. 

Meetings are held on the third Friday of 
each month in the School of Arts Gosford 
at 8 p.m. Visitors are welcome. Study 


classes for the A.O.C.P. examinations as 
well as practical construction groups are 
part of the Section’s activities. 

ORANGE DISTRICT CLUB 

The annual meeting of the Orange Dist¬ 
rict Radio Society was held on Friday 
evening May 28th at the Club Rooms in 
Peisley Street, Orange. Eight members were 
present. 

In presenting his annual report the club 
president Frank Aplin expressed his satis¬ 
faction on the activities of the club during 
the past twelve months. 

Four members of the club obtained their 
A.O.L.C.P. during the year, they were 
Frank Aplin VK2ZFE, Jim Heron VK2ZHJ, 
Robert Alford VK2ZRJ and Kees Nieu- 
wendyk VK2ZKN. 

The Friday night meetings had been well 
attended during the year. Activity of the 
club station VK2AOA on the 40 and 80 
meter bands had increased during the year 
and the attendance on Sunday mornings for 
the W.I.A. broadcasts and call backs was 
only missed three times. 

All offices being declared vacant, the 
retiring secretary presided over the election 
of officers for the ensuing year. 

Nominations were called for and the foll¬ 
owing were elected:— President, Frank 
Aplin, VK2ZFE: vice-presidents, Don 
Kirby VK2ALX, Lindsay Moffatt, VK2- 
ZKL; Secretary-treasurer, Kees Nieuwen- 
dyk, VK2ZKN; councillors, Brian Warren, 
VK2ZQX, Peter Nieuwendyk, Associate. 

The evening concluded with members 
resolving to construct six meter equipment 
for the club station and to concentrate on 
Morse code classes in order to obtain 
more fully licenced members. 

An invitation is extended to those in¬ 
terested in amateur radio and living in 
Orange or surrounding districts to visit the 
club. Full details can be obtained from 
the secretary. 

VICTORIA VHF GROUP 

Over fifty members attended the June 
monthly meeting held at the rooms of the 
division located at 478 Victoria Parade, 
East Melbourne. 

The evening was devoted to a buy and 
sell night when a large amount of equip¬ 
ment changed hands. 

It was also reported that VK3AHL had 
received signals from Oscar III on 
145.85MC during daylight hours of mid- 
June. However, as no night passes have 
been heard, it has been assumed the 
transmitter is being powered direct from 
the Solar batteries, thus accounting for the 
signals in daylight hours. 

The annual convention of the! Victorian 
Division V.H.F. Group has been tenta¬ 
tively scheduled for October. Details of the 
arrangements will be given over divisional 
broadcasts and in these notes. 

SOUTH AUSTRALIA 

The council of the South Australian 
division have circulated a “Questionnaire” 
to all members for them to express their 
views on several projects which the council 
is considering. These are:— 

1. Holding a State Convention—annually 
or biennially. 

2. Additional test equipment for loan to 
members. 

3. A reference library for use by 
members. 

4. An intra-State contest between city 
and country stations with worthwhile 
trophies. 

Co-operation by members will assist 
council to plan for the future advance¬ 
ment of the division. 
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Don't blame your set 



...it may be time to study 


FREE 


TV TROUBLE SPOTTING FOLDER 


HITCH TO " TtLSTAR " AND POUR 
IN THt PICTURC POWCR. 

Amazing Telstar Booster is transistor¬ 
ised. Quickly couples up to show im¬ 
mediate picture improvement. 240V or 
32V. Retail only 19 gns. 




VU-TRON BOOSTER- 
COUPLER IMPROVES 
RECEPTION 

Boosts reception in difficult areas 
or on earlier model TV sets. Also 
used to drive up to 4 sets from the 
one aerial. Installs quickly, easily 
at back of set. transistorised. 
Economical. Retail only 17 gns. 

If you live in one of the new 
TV areas there are special 
Channel Master accessories 
essential for complete pro¬ 
gramme enjoyment. 


Send for this free TV Trouble Spotting 
Folder and then check back with your 
Electrical Retailer. 


IS YOUR 
AERIAL 

OUT-OF-DATE? 

The 1965 
Channel 
Master 
"Crossfire" 
may be your 
answer. 
Check up on 
its colossal 
performance. 


To Channel Master Pty. Ltd., 

752 Pittwater Road, Brookvale. XF0221. 

Send me your "TV Trouble Spotter" Folder. 


NAME. 

ADDRESS. 


JH | 


On the weekend of June 12th — 13th, 
the South-East Zone at Mount Gambier, 
held their annual VHF convention which 
attracted over fifty Melbourne, Victorian 
country and South Australian VHF enthu¬ 
siasts. Activity was intense and extended 
into the small hours of the morning. 

Ten competitions were held and the 
results indicated that the Victorian visitors 
had things ail their own way. 

Some interstate 52MC mobile contracts 
were made by those travelling to and from 
the convention. 

WEST AUSTRALIA 

From the West Australian Divisional 
bulletin it is learned that Brian Pemberton 
VK6VW, has taken over the duties of 
W.I.C.E.N. officer for that state. 

Members who wish to join this organisa¬ 
tion should contact Brian. 

The Youth Radio Scheme Co-ordinator, 
Laurie Jessop VK6ZEA, has issued an 
invitation to those interested in forming 
clubs to contact him for any details they 
may require. 

TASMANIA 

Full details of the office bearers of the 
Tasmanian Division are:—President, Tom 
Allen, VK7AL; vice-presidents, Terry 
Connor, VK.7CT, lan Nicholls, VK.7ZZ; 
treasurer. Tiny Dore, VK7JD; secretary, 
Charlie Spiegel, VK7KS; bulletin editor, 
Ted Beard, VK7EB; minute secretary, Geoff 
D'Emden, VK7ZAS; Federal councillor, 
Ted Cruise, VK7EJ. 

A cordial welcome will be extended to 
any amteurs who may be visiting the 
“Apple Isle” on holidays, particularly 
“mobileers.” 

-vale- — 

It is with regret that the death is re¬ 
corded of two well known New South 
Wales amateur operators. 

Jesse Carter VK2QC, after a long ill¬ 
ness passed away on June 14. For some 
time prior to the beginning of this year 
Jesse was the division’s Librarian, and 
until then, was, when his health per¬ 
mitted, active on 40 and 80 meters 
during the day. 

Jack Francis VK.20F, who had also 
experienced poor health for some time, 
passed away on June 27. Jack was 
well known to country amateurs, par¬ 
ticularly in the Central West where he 
resided at Molong for many years. 

To the families of both these ama¬ 
teurs deepest sympathy is extended. 


28MC DX. 

A report from Tom O’Donnell VK20D, 
who monitors the 28MC band for long 
distance propagation, indicates that the 
ten metre band is open quite often to Cen¬ 
tral and West Coast U.S.A., Alaska, and 
Pacific areas from approximately 0930 to 
1230 EST, and many good contacts have 
been made. 

SINGLE SIDEBAND 

Many of the exponents of Single Side¬ 
band in Sydney and interstate were sur¬ 
prised to hear the call VK2APQ suddenly 
appear without any warning on 20 meters 
sideband during June. 

Probably the most surprised was Ted 
VK2ACD, with Muriel VK2AIA, Sid 
VK2SG, Alec VK2FM and Keith VK2BK 
just a little less curious. 

It is strange how one’s interest in a 
particular band tends to have him associ¬ 
ated completely with that band. In this 
case the call sign VK2APQ was generally 
associated with 144MC in particular and 
40 and 80 meters, hence the surprise. 

The reason for the excursion into the 
field of 20 meters SSB was to evaluate 
the performance of the “SBE model 33” 
transceiver. From reports and observations 
this almost completely transistorised trans¬ 
ceiver performs exceptionally well. Using a 
20-meter dipole antenna about 15 
feet above ground, very comparable re¬ 
ports were received from the U.S.A. and 
Australian interstate.stations. 

This particular model covers 80, 40, 20 
and 15 metre American phone bands. Un- 
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fortunately the 80 and 40 metre frequency 
ranges are outside the Australian frequency 
allocations. 

The unit uses only three valves, these 
are the driver and power amplifier stages 
m the transmitter. There are 18 transistors 
and 18 diodes in the receiver, sideband 
generator, oscillators and mixer sections. 

The output is rated at 70 watts average; 
the unit. weighs 15 pounds and is 51 
inches high, 11$ inches wide and 101 
inches deep, complete with power supply. 

The possibility of a model being pro¬ 
duced to suit Australian conditions is being 
investigated. Should this eventuate, it 
should become a popular piece of com¬ 
mercially built sideband equipment. 


1964 R.D CONTEST 
— RESULTS 


The 1964 Remembrance Day Contest 
results again emphasised the necessity for 
a higher percentage of logs to be submitted 
by amateurs in larger divisions if they are 
to stand a chance of winning. As it was, 
South Australia took the honours, and it is 
interesting to note that this state submitted 
111 logs — a much higher figure than any 
other state — and also scored a much higher 
figure — 914 — for the top six logs 
average. This contributed greatly to the 
overall success of South Australia. 


YOUTH RADIO SCHEME 

Club Leaders are reminded that their 
members may participate in the Receiving 
Section of the Remembrance Day Contest. 
See Rules elsewhere in these notes. 

Inter-club or intra-club competitions 
could afford quite a lot of entertainment 
for members over the weekend 
August 14th-15th. 

WESTLAKES RADIO CLUB 

A very successful Field Day was held 
at the Westlakes Radio Club on Sunday. 
June 13th. 

Over 100 attended and competitions were 
held throughout the day. Since the activities 
of the Westlakes Radio Club is associated 
w jlh the Youth Radio Scheme, most 
of the contests were designed for junior 
members. 

Eight transmitter hunts were held, six 
being for pedestrian hunters while two were 
for those using mobile equipment in their 
cars. 

The winners of the hunts were: Tony 
VK2ZCT, Jim Thompson 
VK2AHT, Henry Schroeder (Jnr.), Paul 
Linsley, Wal Lean (Jnr.), Bruce Morley, 
Ray Carpenter and Leon Skeers. 

Other contests held during the day 
were: — Morse Code copying, won by 
Ivan Agar, VK2AIM; Mystery voices won 


An award will be made to the contestant 
who submits the highest scoring log cover¬ 
ing any consecutive 24 hours within the 
period of the contest. This section cannot 
be won by the winner of the trophy 
awarded for the full period of the contest. 
It is also possible that other changes will 
be incorporated in the rules. 

1964-65 TROPHY WINNER 

VK3ZER R. W. Wilkinson, 5,787 
AWARD WINNERS 

SECTION A — TRANSMITTING OPEN 


VK2ASZ 

VK3QV 

VK4PU 

VK5CL 

VK6LK 

VK8KK 


R. L. Lear, 

D. H. Rankin, 

J. D. Purdon, 

H. M. Blythe, 

C. J. Kosina, 

D. A. McArthur, 


2,240 

108 

1,822 

266 

1,634 

4,312 


DETAILS OF STATE SCORES 



Total 

State 

Score 

Aver. 

Top 

Logs 

Licensees 

Log 

Entry 

Per¬ 

cent¬ 

age 

State 

Log 

Aver. 

TOTAL 

STATE 

POINTS 

VK2—New South Wales 

12.686 

628 

1,293 

89 

6.9 

142.5 

1,501 

VK3—Victoria 

13,819 

684 

1,078 

66 

6.1 

209.2 

1.530 

VK4—Queensland 

11,673 

671 

397 

87 

21.9 

134.1 

3,229 

VK5—South Australia 

19,521 

914 

452 

111 

24.5 

175.8 

5,707 

VK6—Western Australia 

8,767 

455 

255 

82 

32.1 

106.9 

3,274 

VK7—Tasmania 

4,519 

384 

120 

38 

31.6 

119.0 

1,815 


STATE TROPHY 

South Australia 5,707 

HIGHEST STATE LOG AVERAGE 

Victoria, 209.2 

HIGHEST INDIVIDUAL SCORE 

VK5ZP J. McL. Vale, 1,270 

AWARD WINNERS 
OPEN 

R. Davis, 373 

E. L. Andrews, 607 

I. F. Berwick, 843 

A. L. Hoey, 920 

J. McL. Vale, 1,270 

I. H. Clinch, 560 

D. H. Kelly, 376 

Christmas Island 

Radio Club, 131 

PHONE 

-J. L. Weatherley, 371 

VK2AHM R. J. Whyte, 1,089 

VK3MO I. J. Williams, 965 

M. J. Swaby, 678 

G. H. Herden, 1,111 

L. G. Rock, 520 

K. A. Hancock, 402 

D. A. McArthur, 322 

A. G. Nunn, 35 

P. King, 516 

C W 

-F. T. Hine, 519 

VK3AXK S. R. Coleston, 383 

VK4JF J. Files, 230 

A. J. Penney, 347 

D. Couch, 374 

S. G. Moore, 485 

L. W. Wallbridge, 14 

A. H. Sandilands, 116 

RECEIVING 

VK1 A. Davis 651 

vv? R- J he ,P hard (L2033), 420 

VK3 G. N. Earl, 832 

VK4 W. Thorpe, 662 

VK5 A. F. Raftery (L5065), 821 

VK6 P. W. Drew (L6021), 1,115 

VK7 G. C. Johnston, 908 


VK1RD 

VK2BO 

VK3ALZ 

VK4RH 

VK5ZP 

VK6CL 

VK7DK 

VK9XI 


VK1QL 


VK4DA 

VK5ZK 

VK6LR 

VK7KH 

VK8KK 

VK9AG 

VK0PK 

VK2QL 


VK5ZC 

VK6WT 

VK7SM 

VK8UX 

VK9GC 
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by Les Baber VK2RJ; component recogni¬ 
tion won by Chris Cowan VK2PZ. The 
mobile scramble resulted in a win for Col 
Jeffery VK2ACK, 

Among the distinguished guests present 
^ r Sn£ hris . Cowan VK2PZ and John Clark 
VK2DZ, the Chairman and Secretary of 
me Newcastle Division of the Institution 
of Radio and Electronic Engineers. 

During the prize giving those gentlemen 
presented the I.R.E.E. Efficiency Pennant 
for 1964 to the Westlakes Radio Club. This 
award is made annually to the Youth 
Radio Scheme Club which makes the best 
progress. 

The pennant was accepted on behalf of 
me Club by the president, Keith Howard 
VK2AKX. 

The recently erected 160-metre folded 
dipole at the Westlakes Club is now in 
operation and preliminary reports indicate 
that the installation is a great success with 
loud signals now audible on this band 
within the Hunter Branch area. 

. Later it is proposed to increase the power 
input to 150 watts on this band. 

There has been a good response to the 
course “Electrons in Motion” which was 
transmitted during June and July. 

Since some listeners may have missed 
these broadcasts, they will be made again 
in the spring; details will be announced in 
the September issue of these notes. 

ROSS HULL MEMORIAL V.H.F. 

CONTEST 1964-65 RESULTS 

Some quite good scores were recorded in 
™ 1964-65 Ross Hull Memorial Contest. 
This contest is held each year during the 
December-January period to commemorate 
the memory of a brilliant Australian 
amateur who lost his life while working in 
the United States of America. 

It was agreed at the recent Federal Con¬ 
vention of the W.IA. to introduce a new r 
section in this year’s contest. 


SECTION B — TRANSMITTING PHONE 

VK1VP E. Penikis, 1,386 

VK2ZFB A. F. Birch, 2,220 

VK3ZER R. W. Wilkinson, 5,787 
VK4ZLG G. M. Lloyd, 3,338 

VK5ZKR C. M. Hutchesson, 4,245 
VK6ZNC A. L. Martin, 2,434 

VK7ZAH K. J. Hendricks, 1,626 

VK8ZMD A. M. Dunn, 180 

ZL1AMN D. A. Johnston, 330 

ZL2APC H. Burton, 340 

ZL3AAU J. C. Miller, 950 

SECTION C — RECEIVING 
WIA-L2211 R. C. Aberneathy, 466 

WIA-L3138 G. N. Earl, 78 

WIA-L5049 D. De Caen, 1,404 

NEW DX CONTEST 
In order to stimulate DX activity 
throughout the world, the Long Island DX 
Association is sponsoring an annual 
DXCC Contest “All the DX you can work 
in a year.” 

The contest will commence at 0001 

** 1965 and end a* 0000 
GMT December 31, 1965. 

Contestants will be required to work 
as many different countries over 100 as 
possible, in order to be eligible for the 
special prize which will be offered by the 
LIDXA. 

Any mode and any band may be used, 
but just one confirmation from each coun¬ 
try will count. 

The Contest will be based on the ARRL 
D £9 C / u,es ’ and the ARRL countries list 
will be followed. 

The prizes to the winners will be:— 


RADIO TOR 
AMATEURS- 

A Practical Stott Course 

STOTT amateur radio students receive 
the individual guidance of a highly- 
qualified radio engineer, and the Course 
incorporates the latest advances in the 
application of electronics to the design, 
construction, and operation of modern 
radio receiving apparatus. 

Mail the coupon for full particulars of 
the Stott Course in RADIO FOR AMAT¬ 
EURS. 


Stolls uirrespoiideiue College 


159 Flinders Lane, Melbourne; 313 George 
St., Sydney; 290 Adelaide St., Brisbane; 
45 Gillts St., Adelaide; 1130 Hay St., Perth. 


POST THIS COUPON ———I 

TO STOTTS: Please send me, free and without j 
obligation, full particulars of your Course in | 
Radio for Amateurs. | 


NAME 


ADDRESS . | 

I 
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Manufacturers of Quartz Crystals for frequency control and Crystal Filters for 
highly selective circuits in the largest and most modern crystal plant in the 
southern hemisphere announce a new range of:— 

CLOSE TOLERANCE GOLD PLATED CRYSTALS FOR AMATEUR APPLICATIONS 

£0.005 


in Style "D” (American HC6/U holders. 

Amateur net £2/16/3 incl. tax. 


1.8 Mc/s to 15 Mc/s 
iin pin spacing. 

15 Mc/s to 52 Mc/s ±0.005% in Style “D” (American HC6/U) holders. 
Jin pin spacing. Amateur net £3/2/- incl. tax. 

100 kc/s ±0.005% in HC13/U holders, iin pin spacing. 

1 Mc/s ±0.005% in Style “D” (American HC6/U) holders. iin pin 
spacing. Specially designed for Xtal Calibrator purposes. 

Amateur net £4/10/- incl. tax. 

455 kc/s (nominal) crystals for Filter applications in Style “D M or “E' 
(B7-G) holders. Amateur net £4/10/- incl. tax. 

Many other types and tolerances are available from our standard production. 
Please consult us on your Xtal requirements. 

PYE PROPRIETARY LIMITED 

CRYSTAL DIVISION 

CLARINDA ROAD, CLAYTON, VIC. 

P. O. BOX 105. TELEPHONE: 544-0361. 


The Long Island DX Association Trophy 
— To the top Scorer in the World. 

Six unique trophies:—To be awarded to 
the top scorer in each of the six continents. 

Individual Certificates — To be award¬ 
ed to the top scorers in each country 
from which entries are submitted, as well 
as winners in each of the U.S.A., Cana¬ 
dian and Australian districts. 

At the close of the contest, participants 
will be required to submit just their lists 
of confirmed countries worked to:— Long 
Island DX Association Contest, P.O. Box 
599, Lynbrook, New York, with post marks 
not later than February 15, 1966. 

Potential winners will be notified ^ and 
will be requested to submit the QSL’s to 
the contest committee. The members are:— 
Joe Heilman W2MES, Dot Strauber 
K2MGE, Win Tames WA2QNW and 
Mary Fricklas W2FGD. 

Further information can be ob¬ 
tained from the address given above. 

NEW UHF DOUBLE-TETRODE 

A double-tetrode valve designed for use 
in mobile equipment and capable of effi¬ 
cient operation up to 500MC has been re¬ 
leased in the Mullard series. 

Known as YL-1190, it will give 33 watts 
output at 200MC and 20.5 watts at the 
higher frequency. It is of single-ended con¬ 
struction, to simplify in-line circuit design 
and is of the quick heating type, to mini¬ 
mise current consumption on stand-by. 

It has a 1.1 volt, 3.8amp filament and 
gives 70 per cent of its output within half- 
a-second of switching on from cold. This 
quick heating characteristic makes it speci¬ 
ally useful in hybrid circuits involving tran¬ 
sistors in low power and modulating stages. 



only the 

TELECON TMC214 
TRANCEIVER h« 

650 M.W. output for 1 watt in—A noise limiter that does! 
Sensitivity step switch — Battery meter, external battery 
j ac k—Better than I U.V. sensitivity—Amplified squelch 
control — High definition audio, external mic. Jack— 
Optional rechargeable batteries—P.M.G. and Mines Dept, 
approved—Two channel operation, and 6 months’ war¬ 
ranty—Service and spares in all States—In use with over 
20 Government Departments— £120/15/ ($241.50) per 
pair inc. 121 p.c. Sales Tax. 

(See Tech. Review this issue.) 


Australian Agents: 

STRATO COMMUNICATIONS PTY. LTD. 


25 Wentworth Street, Parramatta, N.S.W., Australia. 

Stratocom, Sydney. 

Telephone 635-9856. 

Cables: 

QUEENSLAND 

Fire Fighting Equipment 
Montague Rd., 

South Brisbane. 

W. AUSTRALIA 
Tedco Pty. Ltd., 
Fitzgerald St., 
Perth. 

S. AUSTRALIA 

H. Rowe & Co., 
Sturt Street, 
Adelaide. 

VICTORIA 

H. Rowe & Co., 
Flinders Lane, 
Melbourne. 

TASMANIA 
Homecrafts, Tasmania 
Collins Street, 
Hobart. 
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1965 REMEMBRANCE DAY CONTEST 


T HE rules of this annual contest which per¬ 
petuates the memory of those members of 
the Wireless Institute of Australia, who paid the 
supreme sacrifice in World War II, have been 
extended to enable the holders of a Limited 
Licence to participate. 

Following discussions at the W reless Institute 
of Australia Federal Conventions over the past 
three years, an additional section has been added 
to the rules of the 1965 Remembrance Day 
Contest. The change will allow the holders of 

a Limited Licence to participate on an intrastate 
basis. 

Although this section will not be taken into 
account in assessing the final points score of 

each State, the results this year will be used as 
a guide which may enable further changes to 

be made. It is hoped that all VHF-UHF opera¬ 
tors will take part in this year’s contest. 

A perpetual trophy is awarded annually for 
competition between D visions. It is inscribed 
with the names of those who made the supreme 
sacrifice in Wor’d War II and so perpetuates 
their memory throughout Amateur Radio In Aus¬ 
tralia. The name of the winning Division each 
year is also inscribed on the trophy and. in 

addit on. the winning Division receives a suit¬ 
ably inscribed certificate. 

OBJECTS: 

Amateurs in each Call Area Including Aus¬ 
tralian Mandated Territories and Australian Ant¬ 
arctica will endeavour to contact Amateurs in 
other Call Areas. In addition, Amateurs will 
endeavour to contact any other Amateurs on the 
authorised bands above 52Mc (i.e. intrastate con¬ 
tacts will be permitted on the VHF-UHF Bands). 
CONTEST DATE: 

Commencing at 0800 hours GMT (6 p.m. EST) 
Saturday. 14th August, concluding 0759 hours 
GMT <5.59 p.m. EST), Sunday. 15th August. 
1955. 

All Amateur Stations are requested to observe 
15 minutes silence before the commencement on 
the Saturday afternoon. An appropriate broadcast 
add-ess will be relayed from all Divisional 
Stations during this period. 

RULES: 

1. There shall be five sections of the contest:— 
(a) Transmitting Phone. 

(b) Transmitting CW. 

(c) Transmitting Open. 

<d) Receiving Open. 

(e) Transmitting Open —- VHF-UHF only. 

2. All Australian Amateurs may enter the 
Contest whether their stations are fixed, portable 
or mobile. Members and non-members of the 
W.I.A. will be eligible for awards. 

3. All authorised Amateur Bands may be used 
but cross-band operation is not permitted. 

4. Amateurs may operate on both phone and 
CW during the Contest, I.e. phone to phone or 
CW to CW. However only one entry may be 
submitted for sections (a) and (d) in rule 1. A 
Separate entry may be submitted for section 
(e) in rule 1. 

An open log will be one in which points are 
claimed for both phone and CW transmissions. 
Refer Rule 11 concerning log entries. 

5. Only one contact per stat on per band is 
allowed. However, a second contact can be 
made on the same band using the alternative 
mode. Arranged schedules for contacts on other 
bands are prohibited. 

6. Multi operator stations are not permitted. 
Although log keepers are permitted, only the 
licensed operator is allowed to make contact 
under his own call sign. 

Should two or more wish to operate any 
particular station, each will be considered a con¬ 
testant and must submit a separate log under 
his own call sign. Such contestants shall be re¬ 
ferred to as “substitute operators” for the pur¬ 
pose of these rules and their operating procedure 
must be as follows:—Phone: Substitute operators 
will call “CQ RD” or “CQ Remembrance Day” 
followed by the call sign of the station they are 
operating, then the word “log" followed by their 
own call, e.g.. "CQ Remembrance Day from 
VK4BBB log VK4BAA. 

C.W.: Substitute operators will call “CQ RD 
de” followed by the group call sign comprising 
the call of the station they are operating, an 
oblique stroke and their own call sign, e.g., 
CQ RD de VK4BBB/VK4BAA.” Contestants re¬ 
ceiving signals from a substitute operator will 
qualify for points by recording the call sign of 
the substitute operator only. 

7. Entrants must operate within the terms of 
their licence. 

8. CIPHERS—Before points may be claimed 
for a contact, serial numbers must be exchanged 
and acknowledged. The serial numbers of five or 
six figures will be made up of the RS (telephony) 
or RST (CW) reports plus three figures, that will 
increase by one for each successive contact. If any 
contestant reaches 999, he will start again with 
001 . 

9. Entries must be set out as shown in the 


The trophy shall be forwarded to the winning 
division in its container and will be held by that 
Division for the specified period. 

RECEIVING SECTION: Section (d) Additional 
Notes: 

1. This section is open to ali Short Wave 
Listeners in Australia, but no active transmitting 

- 1 .... . station may enter. 

example, using ONLY ONE SIDE of the paper; 2. Contest times^ and loggings of stations on 
wherever possible, standard W.I.A. Log Sheets each band are as for transmitting, 
should be used. Entries must be clearly marked 3. All logs shal be set out as shown in the 
“Remembrance Day Contest 1965” and must be example. The scoring table to be used is the 
postmarked not later than 6th September, 1965. same as that used for transmitting entrants and 
Address all entries to:—FEDERAL CONTEST the points must be cla med on the basis of the 
MANAGER. W.I.A. Box 1002, G.P O , Perth State in which the receiving station is located. A 
Western Australia ’ ' sample is given to clarify the position. It is not 

10. Scoring will be based on the table shown a t£ Q io™w num ‘ 

below. A bonus of 25 points may be claimed bei L h ?. p ,?l! es n jr m i««iK°2 ta t C « Elfl St » b ttJtirtn ed i*n 

for the first contact with other call areas on , i«.? ot .JS rn 2L* s lh , f « j£?„„ a J&nJS? Stf 

each of the bands 52MC and above. th i 6 » re i C «i!i£ t? tLr" 

In addition, all intrastate contacts on bands c5 M r 1 1 S h L’Sl* J hi 

52MC and above are worth one point each. n J«r ab K«H SU 55r S 5fnl° n n S r,iEl ay <5* 

11. All logs shall be set out as in the example vir p i e fnn 

shown and In addition will carry a front sheet vm?o 1P L® * an< t A V il« *1*° a #«^ 

showing the following information:-— JJKJL" r * ,,. cp " s ' dered to be the same areas ,or 

W amf scoring purposes. 

AnnBF«. 4. A station heard may be logged once on 

CFTTioKi .Phone and once on CW for each band. 

r a i i cirid. 5. Club receiving stations may enter for the 

ri AiMFn crnoF. Receiving Section of the Contest, but will not be 

rwiAatirtn- ^i hir'ohv' th*t V haw* * Anir eligible for the single operator award. However, 

_j. er arrrlr'nJnrt^ C fhi rniM^anri Pnfni N sufficient entries are received a special award 

K ce w,th the ru,es and the splrit "1*Y be given to the top Club receiving station 

of the contest. tlrM . n in Australia. All operators must sign the De- 

SIGNED • • •• claration. 

All contacts made during the contest must be AWARDS: 
shown in the log submitted (see rule 4). If an Certificates will be awarded to the highest 

EXAMPLE OF TRANSMITTING LOG 


DATE/ 

TIME 

G.M.T. 

BAND 

EMISSION 

AND 

POWER 

CALL SIGN 
WORKED 

R.S.T. No. 
SENT 

R.S.T. No. 
RECEIVED 

V.H.F. 

BONUS 

POINTS 

CLAIMED 










EXAMPLE OF RECEIVING LOG (VICTORIA S.W.L.) 


DATE/ 

TIME 

G.M.T. 

BAND 

EMISSION 

CALL SIGN 
HEARD 

R.S.T. No. 

SENT 

STATION 

CALLED 

V.H.F. 

BONUS 

POINTS 

CLAIMED 

Aug. 1965 
14 0810 

7MC. 

A3(a) 

VK5PS 

58002 

VK6RU 


2 

14 0812 

7MC. 

A3(a) 

VK6RU 

59007 

VK7EJ 

— 

5 

14 1035 

52MC. 

A3 

VK4ZAZ 

56010 

VK5ZDR 

25 

28 

14 1040 

52MC. 

A3 

VK3ALZ 

59025 

VK3QV 

— 

1 


invalid contact is made It must be shown but 
no score claimed. 

Entrants in the Open Section must show CW 
and phone contacts in numerical sequence. 

12. The Federal Contest Manager has the 
right to disqualify any entrant who, during the 
contest, has not observed the regulations or has 
consistently departed from the accepted code of 
operating ethics. 

The Federal Contest Manager also has the 
right to disallow any illegible, incomplete or in¬ 
correctly set out logs. 

13. The ruling of the Federal Contest Manager 
of the W.I.A. is final and no disputes will be 
discussed. 

AWARDS: 

Certificates will be awarded to the top-scoring 
stations in sections (a), (b), (c) of Rule 1 above 
in each call area. VK1 and VK8 will count as 
separate areas for awards. There will be no out¬ 
right winner for Australia. Further Certificates 
may be awarded at the discretion of the Federal 
Contest Manager. 

The Division to which the Trophy will be 
awarded shall be determined in the following 
way: 

To the average of the top six logs shall be 
added a bonus arrived at by adding to this aver¬ 
age the ratio of logs entered to the number of 
State Licensees (excluding Limited Licensees), 
multiplied by the total points from all entries in 
sections (a), (b) and (c) of Rule 1. 

VK1 scores will not be included with VK2 nor 
VK8 with VK5. 

Average of top six logs plus 
No. of Logs 

entered x 


No. of State Licensees 

excluding 

Limited Licensees 


Total Points from 
all entrants 
in sections 
(a), (b). (c) 


scorers in each call area. Further Certificates may 
be awarded at the discretion of the Federal Con¬ 
test Manager. 

TRANSMITTING OPEN—VHF-UHF ONLY (Sec¬ 
tion E). 

ADDITIONAL NOTES: 

1. This section is being introduced this year in 
answer to the request by many amateurs that 
provision be made for participation by Limited 
Licensees and other VHF-UHF operators. It is In 
the nature of an experiment and because of this 
logs entered for Section (e) will not be con¬ 
sidered in the determination of the Trophy win¬ 
ner. 

The response to this innovation by those It 
Is Intended to interest and comments from ail 
interested amateurs, other additions and changes 
may be incorporated in future contests. 

2. All intrastate contacts In the bands above 
50MC will count one point. Interstate contacts 
will be valued as in the table for MF-HF con¬ 
tacts, including the 25 bonus points for the first 
contacts with other call areas. 

3. Entrants may submit logs for one Trans¬ 
mitting Section other than Section (e) and inter¬ 
state VHF-UHF contacts may be included in both 
logs. 

4. Logs must be set out in the standard man¬ 
ner prescribed. 

AWARDS: 

Certificates will be awarded to the highest 
scorer in each Call Area. 

(a) The Federal Contest Manager emphasises 
the need for strict observance of Rule 9 in the 
Transmitting section and Rule 3 in the Receiv¬ 
ing Section. 

(b) Note that the use of GMT is required in 

accordance the W.I.A. policy to encourage the 
use of G.M.T. by Australian Amateurs. m 


Acceptable Logs for all sections shall show at 
least five valid contacts. 


To 

VKO 

VK1-2 

VK3 

VK4 

VK5-8 VK6 

VK7 

VK9 

From VKO 

- 

6 

6 

6 

6 

6 

6 

6 

" VK1-2 

6 

- 

1 

2 

3 

5 

4 

6 

" VK3 

6 

1 

- 

3 

2 

5 

4 

6 

" VK4 

6 

1 

2 

- 

3 

6 

5 

4 

" VK5-8 

6 

2 

1 

3 

- 

5 

4 

6 

" VK6 

6 

1 

2 

4 

3 

. 

5 

6 

" VK7 

6 

2 

1 

4 

3 

5 

. 

6 

" VK9 

6 

1 

2 

3 

4 

5 

6 


NOTE: Read table from left to right for points 
areas. 

for the various call 


TEST TRANSISTORS 
IN CIRCUIT 


NEW 


TEQUIPCO 


method for checking trawsisters and dledes in-circuit gives 
qualitative indications of shorts, opens and gain. 

Available from stock, 
also 

Automatic production and 
Curve plotting testers 

AUSTRAL INSTRUMENTS 

WO WINSTON AV.. IDW AROSTOWN, S. A. 

76 2576 
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AMPLIFICATION 



136 VICTORIA ROAD, MARRICKVILLE - 51-3845 


B.S.R. 

4 TRACK DECK 

£17/15/- 

2 Track* 3 Speed. 

£17/15/- 

4 Track, 3 Speed. Mono or Stereo. 
£22/12/6 

BRADMATIC HEADS 
Latest VS Track. HI FI. 

£4/15/- Poir 


New 

Telephone Amplifier 

Transistorised. 

£5/15/- 

Post 3/6. 


VERNIER DIALS 
3 INCH 20-1 RATIO 


T-503 


Post 2/. 


1 5 0 


TRANSISTOR POWER 
SUPPLIES 

12v. D.C. Input. 300v. ISOMa. 

Output plus 150v. Output. 

£11/17/6 

12v. D.C. Input. 400V. 150Ma. 
Output plus 200v. Output. 

£14/17/6 

2«v. Input. 500v. 200Ma Oul. 

plus 2S0v. Output. 

£19/17/6 

12v or 32v Input to operate TV 
Sets. 150 Watts. 

£29/17/6 


Transistor-Ignition 

HI-SPARK 

Simple Installation. 

38 K.V. output. 
Complete. Tested. 
Negative earth. 

£16/15/0 

Positive earth. 

£20/15/0 

State voltage and polarity. 
Post: N.S.W. 7/6; Interstate 12/6. 


CITIZENS BAND 

27.240 Met Fonet 102B 
10 Transistor Transceivers. 
Hl-Power. 240 MW. 
Range to 10 miles. 

£32/10/- Each 


BELCON 

l watt. 13 transistor, with squelch 
provision for two channels. 
Range to 60 miles under 
ideal conditions. 

£88/-/- PER PAIR 


PLAYMASTER 106 
AND 107 


/ mws 



Feb. and March R. TV & H. 

106 

WIRED AND TESTED, £42 
TESTED AND 1 £3 9/10 /. 


STEREO AMPLIFIER 
ST 8. 

3 Watts per channel. 240 V.A.C. 
Operation. 

£11/15/- 

Post 10/. 


SPEAKER VENTED 
ENCLOSURES 

With 8ln Twin Cone Speaker* 

Fmed, £9/10/- Each 

Vented Enclosures for 12in Speakers. 

£11/15/- 


MITY—AMP. 

5 Transistor Amplifier* 2 Watt 
Hi F! Output. 

6 or 12V Input. 3 to 43 ohm output. 
Including Connection dlagramatlcs 
for mono, stereo, P.A. and Inter 
com. use. 

£7/15/- 

SPEAKERS* 6in x 4in. 33 Ohm. 

£2 Each 

Pack and Post 3/* 

Complementary Circuit, Encapsulated 
unit. Canadian manufacture. 

Parts for A.C. Power Supply 
Mono .. .. .. £5 15 0 
Stereo.£6 5 0 


T.V. BOOSTER UNITS 

Improve results In fringe and country 
areas. No fitting required. 

£10/17/6 

Post. N.S.W. 5/, Interstate 7/6. 

T.V. TUNERS 

New 10-channel Tuners. 

£7/10/- 

Post 7/6. 


LATEST 

4-SPEED PLAYERS 

240V A.C. Mono .. .. £5 15 0 

240V A.C. Stereo .... 8 10 0 

Battery Mono . 9 15 0 

Battery Stereo . 10 15 0 

Battery Mono 45 r.p.m. 

in Cabinet. 4 12 6 

Post. N.S.W. 7/6, Interstate 12/6. 


Send tor full detaih on 
Radiogram Chassis , TV and 
Amplifiers . 


AMPLIFIERS 

Public Address Range 
240V-AC 



MINIATURE P.A. AMPLIFIER. 
15 WATTS OUTPUT. 
Multimach Ferguson O.P. Iran* 
fo-mer input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. £17/15/ 

30 Watt. As above EL34 P.P. 

£25/15/ 

40 Watt. As above EL34 P.P. 

£37/15/ 

60 Watt. As above EL34 P.P. 

£42/15/- 

100 Watt. As above KT88 P.P. 

£63/17/6 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost. Ultra Linear output £21/15/- 
5/20. As above.£32/15/- 

BATTERY-AC 
OPERATION 

6 valve 6v plus 240v-10 watt 

£27/15/ 

7 Valve 12v plus 240v-12 watt 

£29/17/6 

7 Valve 12v plus 240v-25 watt 

£35/17/6 


INTER. COM. UNITS 

2 Station Transistorised 

£5/15/- 

4 Station including Master 

£10/2/6 


VARY. A.C.S. 

240-270V 50 cycle 5 amp. 
Provide Infinitely variable AC voltage, 

£14/15/- 

2V4 Amp as above 

£11/15/- 


MORSE KEYS 

New lightweight, fully adjustable units 

12/6 

As above with buzzer. 
Complete Morse practice set. 

19/6 


ELECTRIC GUITAR 

Pickup Units. £4 7 6 

Accordion Pickup Units £4 7 6 
Harmonica Pickup Units 19 6 

Post., N.S.W., 4/? Interstate, 7/6. 


DYNAMIC 
MICROPHONES 

DM -391 Hl-Imp .. .. £1 13 0 

DM -175 Hi-Imp . . .. £2 7 6 

DMS-3 Hi-Imp . . £2 15 0 

DM -305. 600 ohms or 
Hi-Imp. Suitable 
stand mounting £4 17 6 
DM-304. Dynamic 

Cardioid. 50 ohms 
or Hl-Imp. Suitable 
stand mounting £7 17 6 
CM -10 Crystal Hi-lmp 

Suit, stand mount. £2 10 0 
Post N.S.W. 2/6; Interstate 3/6. 


PHILIPS 

3 Band Transistor 
Portables. 

Push Button Operation. 

£25 


WIDE RANGE 
LIGHTWEIGHT 
STEREO PICK-UPS 

Ceramic Units. Sapphire 

Styli. £3 10 0 

D'amond Style. £5 5 0 

Universal Ceramic Stereo 
Cartridge. Shapphire 

Styli. £1 9 6 

Diamond Styli. £3 5 0 


NEW WIDE 
RANGE SPEAKERS 


15 ohm. Twin Cone 

Sin. 3 10 0 

I2in. 3 19 6 

5 in. 2 5 0 

5in Tweeter. . 1 17 6 

4in Single Tweeter . . . . 1 7 6 

12in Heavy Duty 20 watt £7/15/ 


P.A. REFLEX HORNS 

WITH UNITS 

5 Watt 8 ohm. 7 5 0 

10 Watt 8 ohm.13 5 0 

35 Watt 15 ohm.18 0 0 

N.B.: As these are American ratings, 
divide the wattage by 2. 


STEREO RECORD 
CHANGERS 

1965 model. 4-speed. 

£10/15/ 

De Luxe Model. 

Fully machined and balanced. 
Heavyweight turntable. Ceramic cart¬ 
ridge. 

£13/15/ 

Post. N.S.W. 12/6. Interstate 17/6. 


COLLARO STEREO 
TAPE DECK 

As used In R., TV & H. 
stereo recorders. 

Also operates as 4-track monaural. 
Latest hi-fi Michigan heads. 

£25/15/ 

2-Track Mono £19/-/- 


MECHANICAL FILTER 

For SSB Receivers. 

455 KC. Balanced or unbalanced 
as required. 

£19/17/6 Post 5/- 


PHILIPS 
DISC JOCKEY 

4-Speed Players. 

6V. D.C. OPERATION. 
MONAURAL CRYSTAL HEAD 

£4/17/6 

STEREO. 

£5/17/6 

Post. N.S.W. 7/6. Interstate, 12/6. 
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136 VICTORIA ROAD, MARRICKVILLE - 51-3845 



PLAYMASTER 2 
STEREO AMPLIFIERS 

PiiS'i-Pul’. 8 Watt per Channel 
Bass and Treble boost and Cut. 
Wired and Tested. 

£31 


SIGNAL INJECTOR 

Transistorised. Fountain Pen slued 
Unit for Signal Tracer In Radio, 
TV and Amplifier Service. 

£2/7/6 

POST 2/6. 


iULULLL/'-Zml 


GUITAR 

AMPLIFIERS 

10-Watt, Two Channel, with Twin 
Cone Speaker. £,15/ 15/-. 

14-Watt. 4 Inputs. Bass and Treble 
Boost. 2 Twin Cone Speakers. 
£29/15/-. 

17-Watt. Four-Channel. Bass and 
Treble Boost. Two Twin Cone 
Speakers. £36/17/6. 


35 WATT 

4-Channel. Bass and Treble Boost. 
4 Twin-Cone Speakers .. £52/10/- 
60-Watt, 2 Unit 
4-12in Auditorium Speakers. 

£85/17/6 

Vibrato with foot control and 2 
p-e-set controls for frequency and 
intensity. £5/5/- extra on above 
models. 

14 plus 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt plus 14 
Watt Reverb. 2 9x6 Woofer 

Speakers. 2 9x6 Twin-Cone 

Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
included. 


£81/15/- 


SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 


4 Input Channels. Bass and Treble 
Boost. 2 12in Radial Beam Speak¬ 
ers. Perfect reproduction on 20 
cycles. 


£72/17/6 
PIGGY BACK 
GUITAR AMPLIFIER 


30 Wall. £39 17 6 

45 Wall. £49 17 « 

60 Wall. £59 17 6 

4 inputs. Bass and Treble Boost. 
Vibrato if required. £5/5/ extra. 



1965 

COMMUNICATIONS 8 


R. TV and H., January 
This outstanding receiver for Ham 
or General use. 


Wired — Tested 
Guaranteed 


£72/10/- 


With mechanical Biter. 

£20 Extra 



TRANSISTOR CAR RADIO 

Push-button operation. High sensi¬ 
tivity. Tailored to fit most modern 
cars. 6v or 12v operation — state 
voltage. Polarity and speaker size. 

£29 Complete 


NEW RECORDING 
TAPE 

544” 850ft.1 2 6 

3ln Mylar L.P. 300ft .... 10 6 

544in Mylar L.P. 1150ft .17 6 

5¥ 4 |n Mylar D.P. 1650ft .. 1 17 6 

7in P.V.C. 1200ft.1 5 0 

7in Mylar L.P. 1800ft . . 1 17 6 
7in Mylar D.P. 2400ft .... 2 15 0 
lOViln Mylar L.P. 3500ft .. 4 15 0 
Post 2/6 per Spool. 


P.A. SPEAKERS 

I WATT 

8in Units In Waterproof 
Projection Home. 

15 Ohm Voice Colls. 

£6/15/- 

In Double Ended Flares. 
DuolateraJ Coverage. 


£7/5/- 


Line Output Transformers to sulti 
17/6 extra. 


P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts. 
Voice Coil 16 ohm. 

£10/15/- 

15 Watt Ratios. 

£7/17/6 

REFLEX HORNS TO SUIT. 

£10/15/- 


^-•millKIIUIIIilllMIUmilllMIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIItllllllimillllllllMHIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIHIIIHIIIIIMIIIIIIIIIHK 

1 WEEKEND - HOLIDAY - EVENING 
DEMONSTRATIONS AT C0LLAR0Y 

| PHONE XW5956 FOR APPOINTMENT TO TEST STEREO 
GUITAR AMPLIFIERS AND TELEVISION. 




240 Volf A.C. Operation 


'lllllllllllllllllllllllllllllllllllllllllltllllllllllllflllllllllllllllllllllllllllllllllllllllllllllMIIIIMIIIIIIIIMlillllllli 

BATTERY 


CHARGER 


3 Rato 6V, 12V TRICKLE CHARGE 

Trickle Cha gc Position suits all Batteries. 2V to 12V at 


STANDARD 


rate of 200 to 500 M.A. 


DE LUXE 


2 amp. 6V» 12V, TRC £5/15/- 

3 amp. 6V. 12V, TRC £6/12/6 

4 ump. 6V, 12V, TRC £7/12/6 

5 amp. 6V, 12V . £7/19/6 

Post.. N.S.W. 7/6, Interstate 12/6. 


IV* amp., 6v-12v 

3 amp. .. .. .. 

4 amp. 

6 amp.. 

10 


£4/17/6 
. £8/7/6 
£9/17/6 
£10/17/6 
£13/17/6 


Kail or Air Freight on. 



Cabinet only £5/15/. 
Cross-over unit £1/12/6. 


PLAYMASTER 
BOOK SHELF UNIT 

To R, TV & H specifications. 
Mountain Ash, Maple or Walnut 
finish. 

Complete £14/5/ 

Also to suit. 8 W.R. and new 
Magnavox HF5SIC Tweeter. 

£14/5/- 


TRANSISTOR P.A. 
AMPLIFIERS 

12V Operation. 

2 Channel input. 

With mixing 15 ohm output. 

15 Watt £27/15/- 
30 Watt £37/15/- 
50 Watt £42/10/- 
240 A.C. plus 12VD operation If 
required. £7/10/ extra. 



R. TV & H. 
STEREO 

TAPE RECORDER 

MARCH-APRIL ISSUE, 1962 

Complete kit set as described 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modificatons. 

£90/17/6 

Steel Cabinet to fit. 

£8 

Wired and Tested. Complete in 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed. 

£115 

TAPE RECORDER 
SPECIALS 

4 TRACK, 3 SPEED, 

3 WATTS 

Output. Twin Speakers. Complete 
with mike, and tape. 240 V.A.C. 
Power. 

£39/15/- 

4 TRACK 3 SPEED 
DECK WITH 10 WATT 
AMPLIFIER 

Latest B.S.R. Deck with footage 
and level Indicator. 

£45/15/- 



MULLARD FIRRIER 
TACHOMETER 

Wired and tested. 

£10/7/6 

R. TV and H., July, August Issue. 
State max. revs., voltage, polarity 
cylinders. 

INCLUDING DWELL. ANGLE 
FACILITY. 

£ 11 / 12/6 

Port.: N.S.W., 5/1 Interstate. 7/6. 
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AMPLIFICATION 




C.T.330 20K.OPV 


D.C. Volts, .6, 6, 30, 120, 600, 1200, 
3000, 6000 A.C. Volts, 6, 30, 120, 
600, 1200. D.C. Current, .06-6, 60, 
600mA. Resistance. 6K, 600K, 6meg., 
60meg. D.B. minus 20 to plus 62. 
5 Ranges. Specially suitable for 
transistor use. 

£7/19/6 post 5/. 
C.T.500 20K.OPV 

D.C. Volts, 2.5, 10, 50, 250, 500, 
1000. A.C. Volts, 10, 50, 250, 500, 
1000. D.C. Current, .05, 5.50, 

500mA. Resistance. 12K, 120K, 

1.2meg., 12meg. D.B. minus 20 to 
plus 62. 

£ 6 / 12/6 Post 5/. 

S.E.550 100K.OPV 

D.C. Volts, .5, 2.5, 10, 50, 250, 500, 
1000. A.C. Volts. 2.5, 10, 50, 250, 
1000 D.C. Current. IOuA, 2.5, 25. 
250mA, 10 amps. Resistance. 2K 
200K, 2M, 20M. D.B. minus 20 to 
plus 62. 


£10/7/6 Post, 7/6. 



P.T.34 1000.0PV 


D.C. Volts. 0, 10, 50. 250. 500, 
1,000. 

A.C. Volts. 0, 10, 50, 250, 500, 

1 , 000 . 

M.A. 1-100-500 RESISTANCE. 

£ 2 / 12/6 Post 5/. 
200H. 20K.OPV 

D.C. Volts, 5, 25, 50. 250, 500, 
2500. A.C. Volts, 10, 50, 100, 500, 
1000. D.C. Current. 50uA, 2.5, 
250mA. Resistance. 6K, 600K. 

Capacitance. 2 D.B. Ranges. 

£5/5/- Post, 5/. 

AI.L PRICES NET. INC. S./TAX. 



V.T.V.M. 


27 Ranges A.C. Powered. 
D.C.V. 0, 1.5, 5, 15, 50, 150, 500, 
1,500. 

A.C.V. 0, 1.5, 5, 15, 50, 150. 500, 
1,500 R.M.S. 

A.C.V. P. to P. 0, 1.4, 4, 14, 40, 
140. 400, 1.400, 4,000. 
Resistance 1 ohm to 1,000 megohm. 
D.B. — 10 D.B. to + 65 D.B. 

£21/5/- 

Post 10/. 

H.V. Probe to 30 KV, £4/2/6. 




WIDE BAND 
OSCILLOSCOPE 


* M 

il 

LEADER 

SIGNAL GENERATOR 
LSG 11 

240v A.C. Powered. 

6 Band, 120 Kc to 390 Megs. 

Provision for Crystal. 

An Ideal TV Marker Generator. 

£14/15/- 

Post. N.S.W. 7/6, Interstate 12/6. 


5 Meg. Bandwidth. Push-pull vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 
Frequency Compensated on all positions. Calibrated .02 
to 600 volt. Hard-time base, 20 cycles to 75K. Latest 
American R.C.A. circuitry. Complete with probe. 

3-inch £49/17/6; 5-inc h £5 5/15/- 

SERVICE STATIONS 
IGNITION ANALYSER 
OSCILLOSCOPE 

Simple to operate Quick, accurate visual indication of condition, 
operation and faults in spark plugs, coil points, condenser, gap settings, 
etc. Latest American design. Will pay for itself within 1 month on 
electronic tune-ups. f FI /I F / 

Circuit, operating instructions, graphs and L J I / I J / " 

fault indications included. P* ^ » 

PLAYMASTER 

• i STEREO 

5 * * TAPE AMPLIFIER 

Tape. Amplifier. May issue. Complete. Stereo Tape. Amplifier. 5 watts 
per channel. 

KIT SET __ £80 WIRED & TESTED £90 

To suit Brenel, BSR, Collaro or Truvox 3-head decks. Decks avail¬ 
able if required. 

12 watts per channel. Equal to 101 amplifier. Wired and tested. Only 

£100 

The Complete 110 Tape Recorder in Cabinet with 4 Speakers as in 
Bookshelf Units. B.S.R. 4 track. 3 head, 3-speed deck. 12 Watts per 
channel. 2 Mikes. 1800ft Tape. Wired tested. Guaranteed. 

£160/0/0 



G.D.O. 

UNITS 

T.E. 18 LA FAYETTE—8 Bands, 
360Kc to 220 Megs. 240V A.C. 
operation. 

£19/15/- 

D.M. 81.—6 Band. 2 Meg. to 260 
Meg. Nuvisterised. 240V A.C. 
Operation; Modulated Calibration, 
accuracy 2 p.c. 

£21/15/- 

D.M. 811.—Fully transistorised. 
Latest tunnel diode system. 6 Band. 
3 Meg. to 260 Meg. Battery 
operation. 

£25/15/- 

Pos!: N.S.W. 5/-. Interstate 7/6. 


panel meters 



EDGE TYPE 


1 mA. Scaled. S. Meter. Stereo 


Balance. Tuning. £1/5/- 

2" 3" 4" PLASTIC 
COVERED PANEL 
UNITS 


Latest P series V4in Barrel 
50 mmA. 200 mmA. 1mA, 10 n»A 
500mA, 1 Amp, 10 Amp. 15V. 


500V - From £1/10/- 


LA FAYETTE SIGNAL 
GENERATOR 


6 Band. 120 Kc lo 260 Megs. 

£13/5/0 



T.E.46 

RESISTANCE- 

CAPACITANCE 

Bridge and Analyser 
Capacity 20 pfd (o 2,000 mfd. 
Resistance 2 ohm to 200 megs. 
Also tests power, factor, leakage, 
impedance, transformer ratio, insula¬ 
tion resistance 
to 200 megs, at 600V. 
Indications by eye and meter 

£25/19/6 



T.E.22 

AUDIO GENERATOR 


Sine and Square Wave. 

20 Cycles to 200 KC. 4 Bands. 
Frequency response plus/minus 
1.5 D.B. 

60 Cycles to 150 K.C. 
Output impedance 5,000 ohm. 
Output volts, 0 to 7. 

£22/2/6 



VALVE TESTER 

Tests ail valves, diodes, rectifiers, 
checking filaments, shorts. Merit on 
direct reading. Good-had meter. 
Complete with tube chart. 

£13/7/6 

Post. N.S.W. 7/6, Interstate 12/6 
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LISTENING AROUND THE WORLD 


Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast band reception. 


THIRD STATION FOR UNI. OF NSW 

The third station of the University of New South Wales in Sydney has 
commenced operating on their common frequency of I 750 KC, follow¬ 
ing the success of the Sydney and Wollongong stations in this unique 

means of education. 

request for reports is made. CE960 has a 
power of 10KW. 

Verification from the station (after 8 
months) is by a card, and this shows the 
station slogan “Radio presidente Balma- 
ceda” in red. It also refers to the two short 
wave stations and medium wave station 
CB130 on 1300KC. The station address is 
Casilla 13650 Santiago. With the verifica¬ 
tion card came a tourist book on Chile 
showing some of the scenic attractions and 
hotel details} 


He University of New South Wales 
announced recently that the new Uni¬ 
versity Radio would be opened in Newcastle 
in July and would augment the present 
Sydney and Wollongong stations to aid in 
teaching by radio at home. The transmitting 
station at Newcastle will be a branch of 
VL2UV which commenced in 1961. The 
second station at Wollongong was establish¬ 
ed in 1963. Both these stations have con¬ 
tinued to provide short courses in both post¬ 
graduate and extension type subjects, and 
many people have made full use of the 
broadcast lectures, and of the notes issued 
in association with them, to further their 
knowledge on a wide range of subjects. 

The new station at Newcastle will have 
its transmitter located at the Waratah 
reservoir and, according to Professor Bax¬ 
ter of the University of New South Wales, 
transmission for the start will be for one 
evening a week. The first series to be broad¬ 
cast will be called “Medical School of the 
Air,” followed by a series on income-tax 
law aimed at the business and professional 
man. The Sydney station has expanded its 
broadcast hours and range of subject 
matter, and there were over 3,000 radio 
enrolments last year. 

The power of Sydney and Wollongong 
is 300 watts and the Newcastle station 150 
watts. 

The Sydney station is on the air week¬ 
days from 0800 to 1200, except Tuesday 
and Wednesday from 1100-1200 to allow 
the frequency to be used by Wollongong, 
and on Thursday 1000-1200 for the New¬ 
castle station. The Wollongong station is 
on the air on Wednesday 1000-1200 until 
August 16 when the schedule is reduced to 
1100-1200 GMT. Reception reports from 
listeners have been received from all States 
in Australia as well as New Zealand. 

RADIO MALAYSIA STATIONS 

Two new frequencies for Radio Malaysia 
have been noted in the 60 metre band and 
both at good level. The new Radio 
Malaysia-Singapore outlet using 503 5KC 
has news in English at 1130GMT, and the 
program which follows is all in English. 

Kuala Lumpur outlet of Radio Malaysia 
in the Malay language has been noted, 
from a new 10KW transmitter on 4790KC, 
and the station was heard to identify in 
Malay at 1045GMT. At 1100 the usual 
interval signal of Radio Malaysia was 
played followed by a march and news. The 
Radio Malaysia outlet in Kuala Lumpur on 
4985KC has a program in English and is 
also giving good signals at 1100GMT. 

CE597 WELL RECEIVED 

The new CE597 in Santiago, Chile, using 
975KC and the power of 1000 watts, 
has been received at good strength from 
opening at 1000GMT and at 1155GMT 
when carrying a news bulletin in Spanish. 
The station is in chain with the widely re¬ 
ported CE960 on 9600KC which opens at 
1000 and closes at 0500GMT, and uses a 
long announcement in English in which a 
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MONTREAL USING 11725KC 

Radio Canada in Montreal in its trans¬ 
mission to Latin America has commenced 
using the new frequency of 1172KC, which 
replaces 11760KC. The transmission opens 
at 2300GMT in English, Portuguese at 2330 
and Spanish at 2400 with sign off at 0045. 
The transmission is also carried on 15190 
and 9625KC. 

A new verification card has been issued 
by the Canadian Broadcasting Corporation 
in Montreal to verify reports to Radio 
Canada. This depicts the new Canadian 
flag, the card is oblong with three panels, 
red, white and red, and the centre white 
panel has the red maple leaf imposed on it. 
This card is most effective, with no printing 
over the flag. Verification details are on the 
reverse side. 


Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, Inver¬ 
cargill, N.Z. All times are in GMT, add 
8 hours for Perth, 10 hours for Sydney, 
and 12 hours for Wellington time. All 
frequencies are in kilocycles. 


BRUSSELS ON 9615KC 

A new frequency of 9615KC has been 
observed in use by the Belgium Radio and 
Television Service, when carrying its trans¬ 
mission to Latin America from 2115GMT 
in Flemish. The station has news at 2130, 
a sports newsreel program at 2140, and 
identification at 2145. This station is also 
assigned to use 6140 and 9740KC, and the 
previous channel of 9600KC appears to be 
replaced by 9615KC, the latter apparently 
having given poor reception of the Belgium 
program in South America. The Brussels 
station uses the mailing address of the Bel¬ 
gium National Broadcasting System, P.O. 
Box 26, Brussels, Belgium, and verifica¬ 
tion is promptly received in the form of 
an attractive QSL card and letter. The 
station in former years was known as the 
“Goodwill Station,” but its cessation of Eng¬ 
lish broadcasts some months ago makes it 
less widely heard by listeners. 

AUSTRALIAN RADIO DX CLUB 

The establishment of the Australian 
Radio DX Club will interest our Australian 
readers, as the new organisation has been 
established from the former Branch of the 
New Zealand Radio DX League in Sydney, 
and also incorporates many members of the 
New Zealand DX Radio Association. 


The Australian Radio DX Club is ex¬ 
pected to commence to operate in August 
and its official publication is “Australian 
DX News.” The address of the Club is 
103 Edinburgh Road, Castlecrag, New 
South Wales. A sample copy of the Club’s 
magazine can be had from the above ad¬ 
dress. Editor of the “Australian DX News” 
is Robert Ronai. 

BBC EXPANSION 

The recent change in title from the BBC 
General Overseas Service to the BBC 
World Service is a recognition of the ex¬ 
pansion in radio services from London. It 
is estimated that 100 million new radio 
listeners are added to the radio audiences 
each year with the rapid expansion of 
radio listening in Africa, Middle East, Asia, 
Latin America and the West Indies; due 
mainly to the transistor radio, its cheap¬ 
ness, and the intense interest of the new 
developing countries in radio broadcasting. 

Recently Mr Edward Bowmont, the Chief 
Engineer of the BBC External Services, re¬ 
viewed the BBC expansion in short wave 
broadcasting. The first experiments leading 
to Empire broadcasting commenced in 1923, 
with transmissions from Chelmsford on 24 
metres, were aimed at determining whether 
a general listening audience existed as well 
as the radio amateur. 

This led to the establishment of the 
Empire station at Daventry. 

The BBC commenced regular transmis¬ 
sions in November 1932, using two 15KW 
transmitters. In 1937 the Empire Service was 
given a boost with the Coronation of King 
George VI, which included the introduction 
of three high powered transmitters. 

In 1939 at the outbreak of War the BBC 
had eight transmitters, with three more 
under construction. In mid 1940 a new 
station was built in southern England with 
four high powered transmitters, and two 
more new stations were built in Britain in 
1942 and 1943 adding another 24 trans¬ 
mitters to the BBC services. Further trans¬ 
mitters were installed at existing BBC 
medium wave sites to bring the total up to 
over 40 transmiters. 

Studio expansion at Bush House com¬ 
menced in 1945 and was aimed at the con¬ 
centration of all overseas transmissions in 
the one building. Bush House now contains 
38 studios and overseas broadcasts are made 
in over 40 languages. Also, relay bases on 
medium and short wave are being brought 
into service in Cyprus, Malta, Liberia, 
Singapore and Perim Islands to give better 
coverage to specified audiences. 

PRAGUE RADIO MONITORS 

The announcement by the Czechoslo¬ 
vakian Radio of the establishment of a 
Radio Monitors Club follows the recent 
success of the Radio Canada Short Wave 
Club, Portugal DX Club and the Hungarian 
DX Club. All these organisations are asso¬ 
ciated with their stations which require five 
reception reports from listeners to become 
a member, after which members must report 
regularly on the reception to maintain their 
association with the organisation. Radio 
Canada is the only organisation of this 
type which merits the interest of readers, 
as its program each Saturday at 0745GMT 
on 5970 and 9630KC includes many in¬ 
teresting features, as well as supplying club 
members with competitions and information 
of benefit to their hobby. 

The newly announced Prague Club is on 
the same lines, overseas listeners must send 
in seven reception reports within a year 
and number them. 

A certificate of membership is given, and 
in return the station receives from its listen¬ 
ers in many parts of the world a regular 
source of information on the reception of 
its transmissions. However, there seems no 
incentive to the listeners to report on their 
reception of the Prague station. 

Further details on the Radio Prague Moni- 
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Save up to 90<?o on GOVERNMENT SURPLUS 


22 / 6 . 


AMERICAN AIR FORCE 
VARIABLE RESISTORS 

Fixed step. 15 position selector switch 
contains 13 Deposited Boro Carbon 
Resistors Ma watt oowet dissipation 
11.5K to t.05 meg Resistance plus 
oi 'minus 2 9 o US Govt cost £22 
Brand new in seated cartons. 

I English “Sperry’ Transformers 25/- 
Brand new' Primary 0/200/210 220' 
230'240/250 volts. Secondary 6.3v at 
I 3 amps and 6 3v at 3 amps 2v at 
1 amp wt. s lbs. 


ENGUSH 

BATTERY 

CHARGER 



Aircraft Electric Motors 

3500 r.p.m cont duty tor 24 32v 
D.C (perfect on 12v.». Brand new 
Tdeal for small car fans, small blower 
I motors, model motors, etc Govt cost 
£8 Wt. 2 ibs. 

5’* 3 bladed plastic fan to suit 5/11 
I Rheostat to accurately control r.p.m 
I of motor from 0-3500 . 4/M 


1 

17/11L 

*iA /lOt. 

I 


' Charges 6v & 12 v. batteries overnight 
High 4 amp. charge rate /*/!-/<-/) 

!2 MONTHS written GUARANTEE *** IO~U 


Top quality \ Top performance 1 A fantastic direct deal from top 
manufacturer in England We bought the entire stock I They are 
usually sold at £12/10/ Finest quality English components 
Charges 6v and I2v, batteries from 240v A C. mams. Complete 
with fuse, ammeter, long lead with alligator clips for battery 
terminals and long flex with 3 pin plug. Has 3 position variable 
output charging rate low medium and high. Units are brand new 
in carton (guarantee packed m carton) Keeps batteries fully 
charged when trucks or cars stand idle Prevents sulphation 1 Get 
yours now ! Plenty of stocks (or mail orders The quality will 
amaze you 

Use also for model trains, 12v 3 ohm 6 amp rheostat. 17/6. 


selsyn motors 
(synchro motors) £14i 

Made for th« British Admiralty for 
230/240 volt 50 cycle single phase 
operation. 45 lbs. inch torque to indi¬ 
cators and other mechanisms. Unit is 
a master and can be used as a masts* 
or slave. Size 13“ long 7“ high: 
k 7“ wide, shaft V x Vi“. Units are 
V brand new in case. 

ENGLISH HEAVY DUTY SELENIUM 

RECTIFIERS 

ALL NEW! Under ft price. Ail fo» 
4, 12. 17 volts. Full wave. 

2*4 amp. 14/9; S amp. 57/1; 10 amp. 
72/8; 10 amp. (24/32 voU) »»/-. 


Vb h.p AIRCRAFT 

ELECTRIC MOTORS 

Brush type, brand new in cartons 
Made by “Adel*' Originally deslj 
for fluid pump cont duty—“a i 
beauty” for 24 32v use (works oer 
r fectly on I2v i (Wt 21bs.i 


.. SELSYN 
5 MOTORS 


AIRCRAFT ROTARY 

ACTUATORS 


(Synchro 
Motors) 
Brand new 


By Pleeaey ior 24/32v usa— load 
60 inch lbs Has adjustable limit 
switches Tdea for remote tuning TV 
antennae 


AIRCRAFT LINEAR 

ACTUATORS 


By Pleesey 
motor 1 ‘/a 


Has 24/32V DC electric 
pull or push 2501 bs 


torque Overall length 14” open Used W 
extensively for remote turning off of ^ 
irrigation pumps Govt, cost £45 k. 
Also 3” travel iOOIbs model 95/ V 


37/6 

tons ^ 
gned k 
little ^ 
oer ^ 

5,/6 $£7'IO'- 
95/- ^ 


Made for the R.A.F. at tre¬ 
mendous cost by “British 
Thompson Houston”, England. 
For 240 volt AC 50 cycle use. 
Input 240 volt AC 50 cycle. 
Output 50. volt 50 cycle. To 
Indicators and other mechanisms 
15 ft. lb. torque. (Can be geared 
for additional torque.) Unit is a 
master and thus can be used as a 
master or slave. 


Supersenaltlvc 

Concealable 
Microphones 
96 

WRITE 


FOR OUR 
FREE 
CATA 
LOGUE 


Originally made for hearing aids 
Size 1” x ‘/a” Extremely sensitive 
10.000 ohm dynamic Can also be 
used as miniature speaker Use tor 
tape recorders, guitar*, etc At a 
fraction of their original cost 
Brand new Post Auit .Sd. _ 


Pg&laflg (heavier article! 


ktei 


3J<L 


NSW/NT 


Vic. Tas. SA.WA 


JQLIAUl 


JZE 


MM 


ik 




ji. 


W1 


XMz. 


Wl 


illjk 



Wt. 7 lbs . 


FOR TRUCKS 
Made oy ’GENTS of Leicester” tor | 
British Army. Housed in strong metal 
ease Have 4” gong. Use as truck 
burglar alarm, warning alarm for 
brakes etc Units brand new In 
sealed carton Size overall 8” x 4” 
Also 24'32v model ideal for warning/ 
calling bell on properties, etc. 35/- 



17'6 


TELEPHONE HANDSETS 17/C. 
Fits all P.M.O. desk phone* 


Aircraft R.V.B. Ua4er«arrlM* 


Alarm 


— for 24/32v. um _ 

properties etc. 17/4 Wt.2 1b«. 

NORSK BUZZER SET lT/C 
prised RAF. Morse Key 

xe" type, buzser. battery : _ 

All items new — the lot 17/1 




DIRECT DISPOSALS 


MAII fiOnn>0 36 HELEN ST., VALLEY, BRISBANE, QLD., 
PVpVLVKVVVO 3 STORES BRISBANE. 

MAII ORDER SPECIALISTS E$T 20 YEARS 


OUT NOW 4th EDITION 

Newnes Radio and Television 
Engineers Reference Book 

. . . COMPLETELY REVISED AND EXPANDED 

IN THIS NEW EDITION many recent developments have been covered for 
the first time, and numerous sections completely revised or recast to take the 
latest techniques into account. For example, the rapid progress and increasi... 
application of semi-conductor devices are reflected in TRANSISTORS, providing basic 
informbtion on the latest types. Modern semi-conductor applications are discussed 
in such articles as TRANSISTOR D.C. CONVERTERS, GERMANIUM AND SILICON POWER 
RECTIFIERS, TRANSISTORIZED BROADCASTING RECEIVERS, SERVICING TRANSISTORIZED 
EQUIPMENT, ZENER DIODES, etc. The practical use of transistors in modern transmitters 
is dealt with in the enlarged COMMUNICATIONS TRANSMITTERS section which also 
includes new material on low power single sideband transmitters, choice of quartz 
crystals, v.h.f. scatter and meteor burst communication systems. 

INCLUDES: Up-to-date advice and information on 
* RADIO RECEIVER INSTALLATION AND SERVIC¬ 
ING • PRINTED-WIRING PANELS • V.H.F./F.M. 

ALIGNMENT • DOMESTIC TAPE-RECORDER SER¬ 
VICING • TELEVISION RECEIVER INSTALLATION 
AND SERVICING • RADIO ASTRONOMY • SPACE 
PROBE COMMUNICATION • NAVIGATION AIDS, 

INCLUDING D0BBLE • AERONAUTICAL RADIO AND 
RADAR EQUIPMENT • CATHODE, RAY TUBES • 

IONOSPHERIC FORECASTING. 


I 


► 47 SPECIALISED CONTRIBUTORS 
k 47 SECTIONS 
k OVER 1,800 PAGES 
h SPECIAL DELUXE BINDING 
AND TWO BOOK MARKS 


| ACT NOW POST COUPON TODAY 

TO:— GEORGI NEWNES (A0ST.) PTY. LTD. 
20-22 MARGARET ST., SYDNEY 

Please send me NEWNES RADIO AND 
TELEVISION ENGINEERS' REFERENCE BOOK, 
without obligation to purchase. I will 
return it in 8 days or send 8/- deposit 
after delivery then 16 monthly payments 
of 10/-, paying £8/8/* in all. Cash price 
in 8 days is £8. 

NAME 

ADDRESS 

OCCUPATION 

SIGNATURE 

(or your parent's signature if under 21) 



where applicable 


HouseOWNER 


Living with parents 


Householder 


Lodging address 
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tors Club can be had from the station, 
and this also is the case with the ltadio 
Canada, Radio Portugal and Radio Buda¬ 
pest DX Clubs. 

PJB USING 11880KC 

Reception of the Trans World Radio sta¬ 
tion at Bonaire, Netherlands Antilles, has 
been reported frequently in these pages, and 
the reception of the new scheduled trans¬ 
missions after a long period of testing, 
means that the broadcasts are now at 
more regular times and on set frequencies. 
This is the case for the service to North 
America, which is on the air from 0335 
to 0350GMT daily on 11880KC. The sta¬ 
tion is now using the slogan “The Inter¬ 
national Sound of the Caribbean.” It is 
heard well in this program, which includes 
news and sacred music. When closing, the 
station invites its listeners to tune in again 
“tomorrow evening at 10.35 p.m. Eastern 
Standard Time or 11.35 p.m. Bonaire time,” 
and also states that the station is now 
closing to reopen in five minutes with a 
multi-lingual program in the 31 metre band, 
which opens in Russian. No exact frequency 
is given for the service from 0400GMT, but 
11880KC, which also is only referred to 
as the 25 metre band outlet, gives good 
signals in New Zealand. 

LATIN-AMERICAS ROUNDUP 

Over the period March to September, 
Latin American signals in the 49 and 60M 
bands in our evenings offer excellent re¬ 
ception, and in fact most stations can be 
tuned at 1000GMT onwards throughout the 
year on these bands. This list of the most 
interesting stations is compiled from infor¬ 
mation from some of our readers, Steve 
Thurlow, Cabramatta, N.S.W.; Bob Padula, 
Melbourne, Vic.; Fred Kluth, Dubbo, 
N.S.W.; and our own observations: 4775KC 
HJKW “La Voz de Maria” Bogota. Identifi¬ 
cation announcement 1115GMT; 4845 

HJGF Radio Bucaramanga, Colombia. Fair 


signal at 1117, often identifies; 4895 HJCH 
“La Voz de la Victor” Bogota. Heard from 
1030; 4940 HCXZ1, Radio Nacional, Quito, 
Ecuador. News in Spanish 1200; 6000 

Radio America, Swan Island. Opens 
1000 with English announcement; 6030 
HJZI, Radio Nacional, Bogota. News 
1130 preceded by March. 6040 
HJCB La voz de Telema, Colombia. Fair 
signal at 1055; 6082 OAX4Z Radio Nacion¬ 
al, Lima, Peru. Good at 1145 after Radio 
New Zealand leaves the frequency; 6105 
OAX6F Radio Nacional, Tacna, Peru. Fair 
at 1300 with news. 6120 4VE Cap 
Haitien, Haiti. Fair at 1100 with gospel 
program; 6125 CPI5 Radio el Condor, La 
Paz, Bolivia. Fair signal at 1200; 6130 
YNI Radio Leon, Nicaragua. Fair at 1125 
and with musical program; 6140 YNWA 
Radio Mundial, Managua, Nicaragua, 
marches and identification 1200; 6130 HJCT 
Radio Nacional, Institute of Radio and 
Television, Bogota. Heard with 3 note chimes 
and news 1200; 6200 YNJN Sonota, Nica¬ 
ragua, “Radio del Norte” news at 1200 
and music; 6205 TIGHB Radio Reloj, San 
Jose. Strong signals at 1200. 

NEW TRANSMITTERS FOR FEBC 

A test transmission from the Far East 
Broadcasting Company in Manila has been 
observed in the past few days on 11920KC 
at 0630 to 0800 and, from announcements, 
the transmitter is a new 50KW one. De¬ 
tails from the FEBC in Manila show this 
is the first of four new 50KW transmitters 
to be installed, and the station expects to 
have all in operation within 18 months. 
The tests on 11920KC are carried on the 
north south beam with Japan and Indo¬ 
nesia as the target areas. FEBC Manila 
states that full power of 50KW was not 
reached for the initial tests, due to power 
supply problems to the transmitter build¬ 
ings but, by the time this reaches our 
readers, the full power of 50KW will be 
in use. 


{flashes from everywhere 


BERLIN International in East Germany is 
using a new 31M frequency for its ser¬ 
vice to North America in English from 
0445 to 0515GMT. The station is using 
9770KC but, in this area, the frequency 
suffers severe interference from the Voice 
of America transmitter using the same 
frequency. 

LEBANON has made a frequency change 
in its service to North America from 
0130 to 0400 and dropped from 9760 to 
9710KC. The channel is not a good one 
as this is a long-established channel 
assigned to the Rome Radio. The Beirut 
station opens at 0130 in French, 0200 in 
Arabic, 0230 in English, 0300 in 
Arabic, and 0330 in Spanish. The fre¬ 
quency is covered by Rome Radio to 
0325 and from this time to sign off the 
signal is good, as reported by David Carr, 
of Auckland, N.Z. 

FRANCE has been noted in a new trans¬ 
mission in English at 0515GMT, on using 
11906KC. The station has news and com¬ 
mentary in the 15-minute program which, 
it is presumed, is for listeners in Africa 
and Europe. 

ECUADORIAN station Radio el Progresso 
has been observed 4705KC at 0600 when 
the station signs off. This station has been 
reported from Europe and also at weak 
level in New Zealand. 

BOLIVIA is the site of a new station known 
as Radio Universal, with the mailing 
address of P.O. Box 232 in La Paz. The 
station uses 5015KC, according to the 
World Radio Handbook bulletin. 

ALGIERS has been heard in the 49M band 
on the new channel of 6050KC with 
news in French at 0730, 1700, 1800 and 
2000GMT. The station is best received 
in the transmission at 1900 and 2000 
hours, as the first transmission at 0730 
finds the frequency blocked by HCJB in 
Quito. Swiss DX Session reports that good 
signals can be heard in Europe on all 
transmissions. 
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BUDAPEST in Hungary has English trans¬ 
mission to the United Kingdom from 
1900 to 2000 on 7305 and 9833KC; 
2200-2230 on 6234, 7215, 7305 and 9833; 
2330-2400, 6234KC. To North America 
0030-0100, 0130-0200 on 6234, 7305, 9540, 
9833KC; 0300-0330, 0330-0400, 0430-0500 
on 6234, 7215, 7305 and 9833KC. 

NIGERIA in its overseas services from 
Lagos has extended its External Service 
a further two hours. The station is on 
the air 1300-1600 on 11900KC; 1600- 

2200 on 15255; 1700-2200 on 1190; and 
in these transmissions English programs 
are from 1500-1600, 1700-1900 and 

2100-2200, with full news bulletins at the 




beginning of each English transmission. 
Reported by Ernest Suffock of South Aus¬ 
tralia, who received this information 
from Radio Nigeria. 

TARAWA RADIO in the Gilbert and Ellice 
Islands has moved from 6055 to 4912KC 
with 2KW of power, and has also added 
to its transmission in Gilbertese. Heard 
formerly on Wednesday and Friday, 
0430-0600 only, it now seems to be on 
the air each day and has been heard clos¬ 
ing at 0600 with announcements in Gil¬ 
bertese and English by a lady speaker, 
followed by the National Anthem, signals 
are best after 0555 when HCMI1 in 
Quito leaves the frequency of 4910KC. 

SAUDI ARABIAN Broadcasting System is 
reported to be using the new frequencies 
1528 and 11765KC, and the new trans¬ 
mission is on the air 0530-0630. The pro¬ 
grams are in Arabic except on odd days 
when Arabic-German lessons have been 
heard. 

PARIS has stepped up its English trans¬ 
missions. As well as the reported service 
0515-0530 on 15445, 11905 and 9550KC, 
the station has English at 13000GMT on 
11850, 15245 and 21580KC. A program 
is heard at 2000GMT on 6175KC with 
the service directed to Europe. 

ETHIOPIAN station ETLF in Addis Ababa 
has been heard between 1435-1455 with 
a program in Arabic on 9705KC. ETLF, 
the Radio Voice of the Gospel, has also 
been heard on this frequency at 1900GMT 
with its usual English transmissions for 
listeners in- East Africa. 

BELGRADE in Yugoslavia is on the air 
in English from 1830-1900 on 6100 and 
7200 KC; 1530-1630 on 15240, 11735, 
9505KC; 2200-2215 on 9505, 7200 and 
6100KC, according to the station’s 
schedule to hand. 

MANILA station DZF2 of the Far East 
Broadcasting Company, is heard testing 
at good level on 11920KC at 0630 in the 
transmission for Japan, Malaysia and In¬ 
donesia. Some side interference from 
HCJB, using 11915KC, has been noted 
on this test transmission. The Manila 
station has its special transmission of the 
Pacific Hour for reception in New Zea¬ 
land and Australia, and this transmission 
at 0900-1000 is carried on 11855 KC. On 
Monday at 0915GMT the “Short Wave 
Mailbag” program is heard on 11855KC 
with answers to letters from FEBC listen¬ 
ers. Reports to this and other FEBC trans¬ 
missions should be sent to P.O. Box 2041, 
Manila, Philippines. 

BONAIRE continues to be heard on a test 
basis and the last frequencies to be tested 
were 6080KC from 0115-0155, 0200 on¬ 
wards, with announcements in several 
langauges and request for reports. It is 

(Continued overleaf) 


TV PICTURE TUBES 


£7 

£10 


1 YEAR WARRANTY .. 

2 YEAR WARRANTY .. 

PLUS OLD TUBE 

Special Price* to the Trade. 

ALL TYPES EXCEPT BONDED AND 27 INCH 

These Tubes have an all NEW GUN 
(Cathode, Heater, Base, Etc.) 

All Duds must be under Vacuum and Scratch free. 
When ordering by mail add freight. 


SURE BRITE PICTURE TUBES 

198 PACIFIC HIGHWAY, CROW'S NEST, SYDNEY, N.S.W. 
ENTRANCE ROCKLANDS ROAD. PHONE 92-7743 
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LAFAYETTE STEREO PHONO 

SYSTEM Featuring Lafayette's 10 Speaker 
10 Watt Amplifier Combination 



A complete stereo phono system featuring the LAFAYETTE 99-0023 amplifier with 
10 watts of output power, two LAFAYETTE "Decor-ette V" 5*speaker systems, and 
the DUAL 1010 automatic record changer complete with cartridge. 


The LAFAYETTE 99-0023 is a complete 
amplifier/preamplifier in a beautifully 
styled metal cabinet. Features concentric 
bass and treble controls, rumble filter and 
front panel jack for stereo headphones. 
Frequency response 50 to 20,000 cps plus or 
minus I db. Power output 5 watts each 
stereo channel. 

LAFAYETTE’S new "Decor-ette V" 5 - 
speaker system incorporates a specially 
designed audio panel speaker system con¬ 
sisting of four 6 '/ 2 in low resonance speakers 
and one 2 '/ 2 in cone tweeter mounted in a 
superbly styled oil walnut veneer enclosure 


only 4^in thick. Overall frequency res¬ 
ponse 50 to 18,000 cps. Power handling 
capacity 15 watts, peak load power 30 
watts. 

COMPLETE STEREO PHONO SYSTEM, com¬ 
prising LAFAYETTE 99-0023 amplifier, two 
"Decor-ette V" 5-speaker systems, DUAL 
1010 record changer with cartridge 

£99/10/ 

WOODEN BASE for record changer — 
optional extra... £3/15/ 

SOLID CLEAR PLASTIC COVER for record 
changer. £4/5/ 

System also available with LAFAYETTE 
59-0025 all transistor amplifier 50 watts 
output, instead of 99-0023. .. £156/10/ 


T.AFAYETTE electronics 

mKM Division of Electron Tube See LAFAYETTE range of electron! 


Electron Tube 
Distributors Pty. Ltd. 

All Mail inquiries and Orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

15a WELLINGTON ST. 
WINDSOR, S.l, VIC. 51-6362. 


range of electronic 

equipment also at: 

E.T.D., 523 Old South Head Road, Rose 
Bay, N.S.W. 

TISCO AGENCIES, Ovcrcnd and Hamp¬ 
ton Streets, Woollongabba, Q'land. 
MACK'S ELECTRONICS, 199 Rundle 
Street, Adelaide, S.A. 

WINDSOR SERVICES, Smith Street, 
Darwin, N.T. 


at present relaying the program of Radio 
Nederlands from 2200 to 2220GMT, on 
the new frequency of 15220KC. The pro¬ 
gram is in English and Dutch. Another 
new frequency, 9590KC, is used for 
English, Dutch and Spanish from 0130 
to 0450GMT, and the transmissions are 
directed to North and Central America. 
TAHITI is being heard opening at 
1615GMT on its shortwave and broadcast 
band frequencies, 1400KC on BC provid¬ 
ing good reception. The present schedule 
of the station, according to August Balbi 
of California, is 1615-1815, 2100-2300 
and 0300-0800 when 11825, 6130 and 
1400KC are used, and on Sundays only 
2000-2300. Radio Tahiti on 11825KC is 
heard with Tahitian program to 0600 and 
then to sign off at 0800. The transmission 
is in French. 

CAIRO, with the transmission “The Voice 
of the Arabs,” has increased the number 
of transmitters in use from three to four. 
The service in Arabic is heard from 0400 
to 2400 on 7050, 9490, 11745 and 

15100KC. The new frequency of 15100KC 
is used by the new transmitter of the 
Egyptian Radio. 

PYONGYANG in North Korea has short¬ 
ened* the transmissions to the Middle East 
and Africa and is now on the air in 
English 1900-2000 and French 2000-2200, 
when the frequencies are 6540, 7580, 
9875 and 11750KC. Another session in 
English 0400-0500 is on 14520 and 
15520KC. 

CLANDESTINE station which has operated 
from the days of the Spanish Civil War 
and known as “Radio Espania Indepen- 
dencia” has at last been located as broad¬ 
casting from Roumania. The transmis¬ 
sions, which have long puzzled listeners 
in this area, are now heard 7690, 8600, 
and 10100KC, and heard 1630-2300, and 
also at 0600GMT which gives best recep¬ 
tion here. 

j BROADCAST, TV DX | 

Thailand—Transmission of the English 
half hour over Radio 20 in Bangkok, makes 
identification of the Thai Station easy. 
The signals, on 1520KC with 10 KW, are 
well received from 1500 to 1530 GMT. The 
Thai stations are notorious for frequency 
moves and the lack of details about medium 
wave stations in the country, but Radio 20 
and the Television Radio station on 
1500KC are the most consistent heard, the 
latter closing in English at 1700GMT. 

The program of Radio 20 gives English 
news at 1500, then a documentary at 1510 
and weather at 1520 with light music to 
1530 when the station program is again in 
Thai. The station invited listeners to tune 
in tomorrow at 10 p.m. Bangkok time, 
(1500GMT) for another English program. 

Siberia—The Radio Moscow relay station 
in Siberia is being used to carry the English 
transmissions to Australia and New Zealand 
on broadcast band as well as on short wave 
and three frequencies, 548, 629 and 1250KC 
are used in the various transmissions for 
morning and evening reception in this area. 

2130-2200, 11690, 9540, 9610, 7180, 7280, 
6060, 1250 and 548KC. 

1130-1200, 11690, 9540, 7280, 629KC. 
1230-1300, 11690, 9540, 7280, 629KC. 
1330-1400, 11690, 7280, 5960 and 629KC. 
The Moscow Mailbag session in which 
letters from listeners are answered is broad¬ 
cast at 1145 and 1245 on Saturday. 

TELEVISION DX 

The reception of television signals over 
any distance is unpredictable and not regular 
in any sense, but from time to time readers 
report the signals and picture of television 
stations over some long distances. This is 
the case with Alvyn Backhouse, of Norman- 
hurst, Sydney with reception of the Towns¬ 
ville, Queensland, station on Channel 3. The 
station ABTQ3 is over 1000 miles north of 
Sydney and overpowered NBN3 (New¬ 
castle, N.S.W.), on the same channel, Re¬ 
ception was from 0545GMT onwards, and 
was visual only. 
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ANSWERS TO CORRESPONDENTS 


When writing to us:— 

• Please give your name and full 
postal address, including the 
State . . . N.S.W. &c. 

• Write the above information 
clearly or, for preference, print 
it in block letters. Your co¬ 
operation will facilitate deliv¬ 
ery of replies by mail, where 
such are called for. 


FM TUNER 

C.E.G. (North Balwyn, Vic.), asks whether 
we would like to describe an FM 
tuner covering the TV channel fre¬ 
quencies to allow recording of good 
quality sound. He follows on to men¬ 
tion that recording from the audio 
stages of his TV set leaves traces of 
distracting noises. 

It is probable that these distracting noises 
are remains of picture information feeding 
into the sound system. Building a separate 
tuner for the sound channels may help to 
obviate this troube, but we feJ that the 
demand at this stage would be too small 
to warrant describing an FM tuner with 
such a wide frequency coverage. However, 
we will keep the idea in mind and see 
whether o:her readers have a similar need. 

BASS AMPLIFIER 

M.C. (Brls., Qld.), writes asking for an 
estimate of the construction costs for a 
bass guitar amplifier. 

We regret that we are unable to give price 
estimates for our projects as these are 
likely to vary considerab y according to 
quality of parts, source of supply, etc. In 
thb instance we have not described a suit¬ 
able amplifier and could not therefore 
supply either plans or estimates. 

TAPE GADGETS 

A.S. (Albany, W.A.) has sent in brief details 
of tape gadgets which were described 
in the February issue of the magazine 
“Practical Electronics,” which he 
would refer to readers having problems 
similar to that of H.F. published in 
these columns for April. He also com¬ 
pliments us for our “Basic Radio 
Course” series, which he considers to 
be an excellent introduction to the 
subject for beginners. 

Many thanks for the information, A.S., 
and we will hold it for H.F. should he be 
unable to refer to the magazine article it¬ 
self. The mixer circuits are of interest, 
although they are not without serious 
limitations regarding interaction between 
inputs, etc. Thanks for your comments re¬ 
garding the Basic Radio Course. 

MUSICAL TUNING 

J.Mc.D. (Bowden, S.A.) writes particularly 
to thank us for the article on musical 
tuning in the June issue. He says that 
he has been reading the journal for 
longer than he cares to remember and 
always enjoys the articles by Calvin 
Walters and The Serviceman. He likes 
the new name and the general format 
of the current issues. 

The article on musical tuning does appear 
to have “hit the spot” in a surprising 
fashion. We are glad to know that you 
are pleased with the results from your organ 
built up from one of the Electronic Organ 
Company kits. We will pass on your kind 
wishes to The Serviceman and to Calvin 
Walters. Unfortunately, Cal. is finding the 
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going a bit tough, these days, with the pres¬ 
sure of other activities and he may not be 
able to contribute articles as regularly as 
in the past. However, we plan to fill the 
pages, as necessary, with articles by other 
writers at about the same technical level. 

MODEL CONTROL 

B.F. (Eleebana, N.S.W.) says he felt that 
our “Simple Model Control System” 
(Dec., 64) did not go far enough and 
he would like to see something with 
a range of several hundred yards. 

We were under no illusions about the 
limitations of the system described. How¬ 
ever, we felt that it would be worthwhile, 
if only to provide a basis for experimenting 
with controlled circuits and simple gadgets, 
either of the wheeled variety or boats on 
small pools. On this basis, it is serving its 
purpose and emphasising that a good deal 
of mechanics has to be devised to utilise 
the signal impulse. We have not forgotten 
the matter of a true radio control system. 

RADIO CONTROL 

D.M. (Brooklyn Park, S.A.) says he has 
found much help in the pages of this 
journal and especially appreciates the 
record review pages. Having had good 
success with our simple remote control 
system, he wants now to go on with 
a full-scale radio control system. 

Thank you for your appreciative remarks 
about the journal. We do try to be objec¬ 
tive and accurate in our record reviews, as 
indeed with books and products. We had a 
special contributed series on radio control 
all lined up but something went wrong at 
the last minute. We haven’t forgotten the 
subject, but we have to organise things all 
over again! 

SHORT-WAVE CONVERTER 

G.P. (Forbes, N.S.W.) says he has been 
reading this journal for 10 years or 
so and finds in it much to interest him. 
He suggests that we could follow up 
our recent short-wave converter with a 
bandspread unit especially designed for 
listening to the amateur bands. If some¬ 
thing could be done to facilitate SSB 
reception, so much the better. 

Thank you for your suggestion and we have 
put it aside for a closer study. The amateur 
band requirement should not be too hard. 
Provision for SSB could be a tough one 


and might involve getting to work inside the 
basic receiver, which most people would 
probably not want to do, especially if it 
happened to be a commercial portable or 
a car radio. 

TRANSISTOR PROJECTS 

I. McK. (Heathmont, Vic.) would like to 

see some discussion in forthcoming 
issues of “ELECTRONICS Australia” 
on transistorised amateur equipment 
and also an 11-inch TV receiver. 
Thank you for your suggestions. We may 
be able to include some articles along this 
line from time to time. About the 11-inch 
TV receiver, we are not too sure. The 
economic attraction of building your own 
TV set is virtually non-existant and there 
may be serious doubt about the worth of 
such a project. 

"ALVIN GENERATOR" 

J. S. (Vaucluse, Sydney) asks whether we 

can direct him to details of a device 
which can double the frequency of all 
sounds fed to it. He thinks it is called 
an “Alvin Generator” and is used for 
the production of Chipmunk records. 
As far as we know, we have never published 
anything on such a device, although hetero¬ 
dyne and rectification techniques can modify 
tne frequency content of sounds fed into 
them, as happens with SSB transmission 
and reception. If you want to produce 
Chipmunk songs or speech, simply speak 
into a tape recorder running at a slow 
speed and try to mouth all your syllables 
at half speed. When the tape recorder speed 
is doubled, the rate of speech comes up to 
normal but raised in pitch by an octave. 
Musical accompaniment can be provided in 
the same way but played at half speed an 
octave down. Alternatively if you can 
double record, using two machines or a 
four-track machine with listen/record faci¬ 
lities, you can record a normal accompani¬ 
ment at normal speed, then play it back at 
half speed, at the same time recording the 
vocal or interspersed speech at the slow 
tempo, as mentioned earlier. When replayed 
together, the music reverts to normal but 
the vocal jumps an octave, is compressed 
to the correct tempo and, of course, contains 
the quaint results of trying to mouth words 
at half tempo. Try it; it’s good for a laugh. 


'ELECTRONICS Australia" INFORMATION SERVICE 

T O assist readers, “ELECTRONICS Australia" conducts a technical information service. 

Conditions governing this service are set out below:— 

(1) Address letters to: Assistant Editor, “ELECTRONICS Australia," Box 2728, G.P.O., Sydney. 

(2) Requests for copies of circuits or technical information requiring a postal reply must be accom¬ 
panied by postal note or stamps to the value of TWO SHILLINGS. Queries not accompanied by a fee 
will be answered in rotation on these pages. 

(3) For the 2/ fee, we will supply circuit data, as available, from our files. The amount of data 
available varies, but in no case can it include information additional to that already published in the 
magazine. For complicated projects involving material extracted from more than one issue, an extra fee 
may be requested. As a rule, requests for circuits will be answered more speedily if they are not compli¬ 
cated by questions requiring the attention of technical personnel Where articles are not on file we can 
usually provide a photostat copy at 2/ PER PAGE. 

(4) The information service is aimed primarily at assisting readers in matters relating directly to 
articles published in the magazine. Answers will be given in note form and only so far as can be drawn 
from general knowledge of the relevant subject. We cannot provide lengthy answers, undertake special 
research, discuss commercial designs or draw special circuits. Please note that the inclusion of an extra 
fee does NOT entitle correspondents to special considerations. 

(5) The editor reserves the right to return fees or to limit the scope of an individual reply when it 
is felt that a partial answer will be better than none at all. 

(6) In addition to the above service, chassis blueprints are available for most of our projects show¬ 
ing the position of holes and cutouts for metal-working, but containing no details of wiring. Apart from, 
complicated projects like TV sets and oscilloscopes, most blueprints cost 5/ each. Original photographs 
of most projects are also available, from 5/ for a 6in. x 8in. glossy print, postage 9d extra. 

(7) "ELECTRONICS Australia" does not deal in radio components nor will we debate the relative 
merits of competitive products. Prices and specifications should be obtained from advertisers. 

(8) Technical queries are not answered by telephone. 

(9) We have no file of circuits for commercial radio or TV sets, etc. 
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Special Purchase of Manufacturer’s stock of Transistors and Transistor Components 
enables us to offer Transistors and Kitsets at a fraction of original cost. 


Complete KIT for TRANSISTOR 6 PORTABLE £10/19/6 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit, 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set is housed in attractive plastic case as illustrated. 

Set can be supplied wired and tested at £2 extra. 

Dials available for all States. Post and Packing extra N.S.W., 10/; Interstate, 13/. 



NEW ENGLISH MAZDA TRANSISTORS 


TYPE 

XAIOI 

XA102 

XB10J 

MTC71 


EOUIVALF.NT 

OC4S R.P. Trtwrfftw.§/« e«. 

OC44 0#e. Trent!*or.7/6 a 

OC73 Audio general pdtvom .. .. .. 7/* ea. 

OC7! General Purpose 


Docon type SFT 123 equlv. OC74.7/d ea. 

Available in matched pairs at.19/ pair 

AUDIO OUTPUT 

Post and packing on transistors 16 any quantity. 


A.W.A. 23" E.H.T. transformers and 23" NO deg. deflection yokes. New manu¬ 
facturers stock E.H.T. units 50/-. Deflection yokes 50/-. Post free 


NEW VALVES AT BARGAIN PRICES 


•66 .. , 
6X9GT 
9Y3GT . 
9Z4G .. 
616 . . 
114 . 

SS4 . . . 

1A7GT . 
1DSGT . 
6KSG 
6SJ7GT 


IS/ 

7/6 

9/9 

12/6 

12/ 

4/6 

IS/ 

t/« 

9/6 

6/9 

9/6 


12KI .. 
EKJ2 
6SA7GT 
6SH7 .. 
JOSG .. 
1P5G 


19 / 

6/9 

9/6 

1/6 

2/6 

2/6 


1C7G. 3/ 


1K3G. 

4/ 

6K7GT . . 


1M3G 

4/ 

6U7G ,. .. 

.. .. 9/ 

1K7G. 

4/ 

7C7 . . .. 

.. .. 3/6 

6CIG. 

•/ 

12AU7 . .. 

. . 11 6 

6SS7. 

9/6 

11AT7 


6H6GT . 

2/4 

6SN7 .. .. 

.. .. 9/6 

add postage on 

all 

valves. 



61 * 6 . 19 / 

12SK7. 0/ 

6 B 8 . 10/6 

VR69A . 2/6 

7193. It 

12A6. 9/ 

12SH7. 5/ 

6K7G. 4/6 

959 . 2/6 

934 . 2/6 


NEW 4-SPEED STEREO & MONO PLAYERS 

AT LESS THAN HALF PRICE 
PHILIPS 4-SPEED 
\ * 6V BATTERY PLAYER 

MONO £4/17/6 

STEREO £5/17/6 

Post and Packing. N.S.VF. 7/6. 
Poet A Packing Interstate 12/6 extra 



NEW 240V. ELECTRIC MOTORS 


At 


3300 R.P.M. cun be sup¬ 
plied with or without 
4-specd reduction mectr 
anism. Size 3W* x 2 s/ 4 a 
3Vi, including spindle. 

- 27/6 Each 




NEW PORTABLE RECORD PLAYER 
CASES TO SUIT THE ABOVE TURNTABLE 

Attractive two-tone cabinet with plastic trim. 

Supplied with Sin x 7in speaker in felt-lined enclosure. 
Space for amplifier and batteries or power supply. 
Dimensions ISin t 13in x 7in. 

£5/15/• Post and Packing: N.S.W. 9/-. Interstate 12/-. 


SPRING GRAMO MOTORS 

These new motors and Turntables have 
man> applications. 

17/6 

Post N.S.W., 5/. Interstate 7/6. 


EXTENSION SPEAKERS 

New 9 i 6 speakers la case with volume 

control 75/. Post: Interstate. 3/6i N.S.W., 4/. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding 
60mA., 25/-. Pius postage: N.S.W., 3/6; 
Interstate, 5/3. 

Prim.: 240v, Sec. 385 x 385 at 80 mA, fil. 
6.3 and 5v., 27/6. Post.: N.S.W., 4/; In¬ 
terstate, 7/6. 

60 mA H.T. Chokes, 7/6. Post: 2/-. 

SHOP SOILED 80 M.A. 
TRANSFORMER 
285 x 285 

Two 6.3 volt windings 15/* each plus 
post. N.S.W. 6/-, Interstate 10/-. 


PJM.G. PRESS TO TALK HAND 
SETS, 25/* each. 

Post and pack 3/-. 


NEW AMERICAN 
RECORDING TAPE 
At i List Price 

5]in 900ft Acetape. £1/2/6 

7in spool 1800ft Mylar, .. £2/2/6 

51in spool 1650ft Mylar •• £1/17/6 

Sin 800ft Mylar. £1/5/0 

lOiin spool 3650ft Mylar .. £4/15/0 

Post and packing, 2/6 extra. 


NEW MIDGET POWER TRANS. 

40mA prim., 250v. Sec. 225 x 225 with 6.3v 
Fil. Winding. 

Postage: N.S.W., 2/6i 
a//u Interstate. 4/6. 

30mA 240v Prim. 150 x 150v. Sec. with 6.3v 
HI. Winding. 

i a Postage: N.S.W., 2 '4i 
® Interstate, 3/6. 

TRANSISTORISED SIGNAL INJECTOR, SS/- 

A MUST FOR QUICK TROUBLE SHOOTING 

Using TWO Transistors, complete with instruc¬ 
tion sheet and batters Pom free 


NEW PER*MAG SPEAKERS by Australia's leading Manufacturer 


6in Per Mag . 35/ 

3ii» Per Mag. 22/6 

5in Per Mag. 27/6 

5ln x 7In Per Mag . 32/6 

Post and Pack. 3/6, N.S.W.; Inter. 4/6 
6in x 9in Per Mag. 37/6 


31 in Per Mag Tweeter with Cross 

Over Condenser . 20/ 

6in x 9in Per Mag Hvy. dty. 15 ohm 42/6 

8in per Mag . 37/6 

12in Per Mag . 67/6 

12in Per Mag 20 watt. 135/ 


Port and Pack. 5/- N.S.W., 7/6 Interstate 
12ln Per Mag .... 67/6, Post and Packing 7/6 N.S.W., 10/- Interstate. 
Speaker Transformers for above 6T, 5T or 7T 10/- 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STAN MORE, N.S.W. PHONE 56-7398. 
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COMMON-CORE " ILLUSTRATED COURSES OF ELEMENTARY TECHNICIAN 
TRAINING-A NEW MODEL " WAY OF LEARNING 

OVER 500,000 INDIVIDUAL PARTS SOLD!! 

BASIC ELECTRICITY • 

PARTS I & 2 D.C. CIRCUITS PARTS 3 & 4 A.C. CIRCUITS PART 5 A.C. & D. C. MACHINES 
630 Pages About 900 Illustrations Royal Bvo 25/6 per part 101/- per set 


BASIC ELECTRONICS 

PART I POWER SUPPLIES & RECTIFIERS PARTS 2 & 3 AMPLIFIERS & OSCILLATORS 

PARTS 4 & 5 TRANSMITTERS & RECEIVERS PART 6 FREQUENCY MODULATION & TRANSISTORS 
674 Pages About 1,000 Illustrations Royal 8vo 25/6 per part 121/- per set 

BASIC SYNCHROS and SERVOS • * 

240 Pages About 300 Illustrations Royal 8vo 30/- per part 58/- per set 

BASIC ELECTRONIC CIRCUITS 

240 Pages About 300 Illustrations Royal 8vo 30/6 per part 59/- per set 

BASIC INDUSTRIAL ELECTRICITY •* 

With a new patented programming device THE TRAINER-TESTER student 
response sheet with Auto-Instructional feedback. 

288 Pages About 300 Illustrations Royal 8vo 30/6 per part 59/- per set 

Part I published — Part 2 ready shortly 

In preparation BASIC TELEVISION • 2 Parts 


THE PURPOSE OF THE MANUALS is to train technicians, 
not high-grade engineers. They are, therefore, admirably 
suited for self-instruction and for use in Colleges and Tech¬ 
nical Institutes; also for Apprentice Training Schemes in 
many branches of industry. 

These Manuals present a unique simplification of an 

WHAT READERS HAVE SAID ABOUT THEM 

". . . Thank you for sending BASIC ELEC¬ 
TRONICS . I read the first part last night and 
was more amazed as I read further. After 
reading the section on Filter Circuits once, I 
understood more about them than I have 
been able to find out in a whole year from 
the obscurities of other text books and man¬ 
uals. Thank you for a really first class 
work . . ." 

" m . . I think the Basic Books are the best 


ordinarily complex set of subjects, their combination of 
straightforward text and helpful illustration has led to their 
adoption as Standard Training Manuals by: The Royal Navy; 
Many Units and Corps of the Armies of Britain and the 
Commonwealth; and Technical Training Command of the 
Royal Air Force. 

I have ever read, and I have read a hell of 
a lot . . ” 

. . A truly excellent publication, not in 
the least complicated by endless mathe¬ 
matics . . 

". .. The books are excellent and contain 
the information I have been seeking for 
years. . /' 

. . Your books seem to explain things 
much more easily. I wish they were on sale 
when I had to learn radio . . 


PLEASE ORDER THROUGH YOUR RETAIL BOOKSELLER 

Published by 

THE TECHNICAL PRESS LTD., LONDON 

Australian Agents: The Australasian Publishing Co. Pty. Ltd., 55 York St., Sydney 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


SELECTED SEMICONDUCTOR CIR¬ 
CUITS, by the Editorial Staff of Tech- 
Press Publications, Brownsburg, Indi¬ 
ana. Soft covers, 6in x 9in, 80 pages. 
Circuits, some text. Price in Australia 
13/6 posted. 

A little reference volume of useful transis¬ 
tor and diode circuits for the amateur, experi¬ 
menter, hobbyist and technician. Each cir¬ 
cuit is accompanied by very brief text and 
notes. Some of the transistors specified 
may not be available locally, but near 
equivalents should be available in many 
cases. 

Perhaps not a book of wide appeal, but 
one which may be of interest to those hav¬ 
ing reasonable experience who need only 
the circuit and brief details of a project. 
It may also be of use to designers as a 
guide to design trends. 

Our copy came from McGills Authorised 
Newsagency, 183 Elizabeth Street, Mel- 
mourne. (J.R.) 

★ ★ ★ 

MINIWATT ELECTRONICS HAND¬ 
BOOK 1, published by the Miniwatt 
Electronics Division of Philips Elec¬ 
trical Pty. Limited. Hard cover, 5 by 
61 inches with approximately 484 pages. 
Australian price 25/. 

Philips have assembled in this handy 
size book data and graphs for the Aus¬ 
tralian Miniwatt preferred range of Radio 
Receiving Valves, Television Receiving 
Valves', Valves for Audio Applications and 
Television Tubes. This information includes 
physical dimensions, basing connections, 
typical operating conditions, maximum rat¬ 
ings, characteristic curves and application 
instructions. 

In the early pages of the book, a cross- 
reference of type numbers is given and a 
valve classification guide which allows the 
selection at a glance of the preferred valve 
for the application required. 

A handy reference book for engineers, 
technicians and students. Our review copy 
came direct from the publishers and copies 
are obtainable from all Philips branches 
and leading booksellers. (K.W.) 

★ ★ ★ 

NEWNES PRACTICAL HANDBOOK 
SERIES. “Industrial Transformers,” by 
M. A. Spurway; “Electric Motors,” by 
R. Rawlinson; “Industrial Switchgear,” 
by E. A. Reeves, and “Cable Jointing,” 
by R. Thompsone. Hard covers, 7J by 
41 inches, over 100 pages in each 
title, well illustrated, and complete with 
tables. Published by George Newnes 
Ltd., London. Australian price 16/ each 
plus post and package 1/3 each. 

In the handbook of Installation and 
Maintenance of Industrial Transformers the 
author points out the necessary steps to 
ensure long, trouble-free service from indus¬ 
trial transformers, of ratings up to about 
1,000KVA and 33KV, together with auxi¬ 
liary equipments. He also shows how to 
choose the site for a new installation and 
deals with installation work and preparation 
for service. 

This book includes many photographs 
of typical maintenance and installation 
procedures. Some of the hints, those obvious 
when pointed out, are applicable in other 
fields. One example is the idea of connect¬ 
ing a spanner by a short cord to the 
operator’s wrist. How many times have one 
of us dropped a spanner in an inaccessible 
spot? 

Under the second title of this series, 
Installation and Maintenance of Electric 
Motors, the practical aspects of the subject 
are dealt with in relation to the factory 
engineer. Discussed are the factors to be 
considered when selecting a motor and its 


associated gear, the inspection, testing, dry¬ 
ing out and installation of the chosen 
equipment. Also described is the subsequent 
maintenance of the equipment in full work¬ 
ing order . 

While the electric motor today is used 
in applications from electric shavers to 
submarines, the author deals with the heavy 
industrial motor only in this publication. 
As these motors are used in conditions 
which are highly variable, a lot of practical 
background must be, and is, covered in 
the text. 

Installation and Maintenance of Indus¬ 
trial Switchgear covers the procedures for 
installing and maintaining industrial switch- 
gear falling within the range of 415 volts 
to 11 kilovolts. All types of industrial 
switchgear within the voltage limits men¬ 
tioned, whether air-break, oil-break or air- 
blast, are covered. 

As mentioned by the author, it would 
be impossible in such a small book to 
give other than broad details of the subject 
matter, but the basic principles as outlined 
will find ready application by the factory 
engineer. In the maintenance section of the 
text some very clear illustrations are given 
of typical faults and the point where com¬ 
ponents may be repaired or replaced is 
discussed. 

The final title of the series. Cable Joint¬ 
ing, details the practical skills and proce¬ 


dures required for joining and connecting 
cables and fitting any necessary mechanical 
protective enclosures. The handbook covers 
cables up to 11KV. 

Jointing is a highly specialised field and 
the author has treated the subject in fine 
detail. Properties of tin-lead alloys are dis¬ 
cussed and such items as soldering of 
aluminium sheathed cables are covered in 
full. Profusely illustrated throughout the 
text, this book seems ideal for the jointer 
who wishes to further his knowledge in 
this field. 

Each of these handbooks show merit as 
a reference book in their specialised fields. 
The texts are presented in an easily assimi¬ 
lated form and contain plenty of practical 
knowledge. Our review copies from Tech¬ 
nical Book and Magazine Co. Pty. Ltd., 
295-299 Swanston Street, Melbourne. (K.W.) 

★ ★ ★ 

HI-FI TROUBLES—How you can avoid 
them; how you can cure them. By 
Herman Burstein. Stiff paper cover, 
160 pages 51 x 8£in, freely illustrated. 
Published by Gernsback Library Inc., 
New York. American price 3.95 dol¬ 
lars. (Our copy direct from publishers.) 

The author of this text has set himself 
a tough assignment — to write a book 
presenting “technicalities without tears” to 
readers who, it is assumed, have no prior 
knowledge of the subject. The ever-present 
danger, in such a book, is that the text 
will degenerate into a recitation of three- 
quarter truths, the remaining 25 per cent 
being represented by cases which don’t 
conform to the usual pattern of things on 
which the explanations are based. 

Undoubtedly some criticism of this sort 
could be levelled at this new book but Her¬ 
man Burstein, a regular contributor to 


100 Years of History 





FROM SEMAPHORE TO SATELLITE, ITU 1865-1965. 

343 pages, 11 x 81 inches, stiff cloth cover, embossed. 

Published by the International Telecommunication 
Union, who supplied the original copy for our 
review. Available from the Publications Service cf 
the ITU, Place Des Nations, 1211 Geneva 20, 

Switzerland. Price 40 Swiss francs (US 9.50 dollars). 

In the editorial of our May issue, we commented 
on the fact that, this year, the International Telecommu¬ 
nication Union celebrates its centenary. To mark the 
occasion, they have issued this very excellent book, as 
illustrated. 

And there is more to the title than its alliteration; it 
is strictly factual. 

The book opens with a discussion of the very real 
communication problems in the seventeenth and eighteenth 
centuries, their methods of signalling and the gradual 
development of the visual telegraph system. The text 
is illustrated with sketches from the period. 

This leads naturally into the evolution of electrical 
telegraphy, the earliest date mentioned being 1753, with a proposal for an adaption 
of electrostatic phenomena. The part played subsequently by men like Cooke, 
Wheatsone, Morse and Vail is mentioned, as also the stimulus supplied by railway 
systems and newspapers, with their particular requirements for rapid communication. 

So the story continues, through under-sea cables to telephony and the modern 
telephone. 

Section 2 of the book has to do with Radio. It goes back to Joseph Henry 
who, in 1842, discovered the oscillatory character of electrical discharges. From 
such beginnings, it traces the development of early marine wireless, broadcasting, 
radar and wartime communications, microwave and modern television. 

The final section of the book is devoted to the I.T.U. itself, its various functions 
and committees and its role in present-day communications—with a good deal of 
emphasis on space research. As an illustration of the social significance of modern 
communication, a map shows the communication and Flying Doctor network serv¬ 
ing inland Australia. 

Apropriately, this is an international story, although it is too much to hope 
that the contents of anv book will please every potential critic, in terms of what 
has been put in and what has been left out. 

But, for this reviewer, the book has been put aside for attention during the 

next available leave period. It’s the kind of book that invites reading, quite 
apart from its very considerable reference value. 

It is superbly produced, with high quality paper and binding and open, at¬ 
tractive layout, largely made possible by the large format. Illustrations, taking up 
probably more than half the total space, range from early drawings and patent 

specifications, through topical and relevant cartoons to large, up-to-the-minute pic¬ 

tures, including one of the telescopes at Parkes, N.S.W. 

Readers desiring a copy of the book may have to order it direct from 
Geneva. No information is to hand regarding local stocks. (W.N.W.) 
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CALL AND INSPECT 
THE WORLD-FAMOUS 

HAYDEN-RIDER 

BOOKS 

ON DISPLAY AT 

Angus & Robertson 

LTD. 

Here are just a few titles 
from the impressive range of 
authoritative books covering 
the fields of: 

• ELECTRONICS, 

• ELECTRICITY, 

• RADIO AND 

• TELEVISION 



ITS EASY TO USE ELECTRONIC TEST 
EQUIPMENT by L. Klein & K. Gilmore 
—covers very simple VOM to VTVM 
through signal generators, oscillo¬ 
scopes, distortion analysers and many 
other test instruments and accessories. 
Illustrated. 50/ (Post lid). 

USEFUL ELECTRONIC SHOP HINTS 
edited by "Electronic Technician" mag¬ 
azine staff—crammed full of practical, 
helpful and timesaving hints. Illus¬ 
trated 24/6 (Post lid). 

BASICS OF FRACTIONAL HORSE¬ 
POWER MOTORS AND REPAIR by G. 
Schweitzer—to assist in locating faults 
after each motor has been discussed 
there is an accompanying trouble¬ 
shooting chart for that motor. Illus¬ 
trated 49/ (Post lid). 

HOW TO LOCATE AND ELIMINATE 
RADIO AND TV INTERFERENCE by 
F. D. Rowe. — A practical book: tells 
the reader what to look for, what to 
do, and how to do it. Illustrated 36/ 
(Post lid). 

HOW TO SERVICE TAPE RECORDERS 
by C. A. Tuthill—explains the types 
of circuits, drive mechanisms, trouble¬ 
shooting, and repair. Illustrated. 36/ 
(Post lid). 

Lists available on application 

ANGUS & ROBERTSON 

LTD. 

89 Costlereagh Street 
Sydney. Tel. 2-0363 


audio magazines, is well qualified to write 
on hi-fi matters. A sampling of pars 
throughout the book brought to light noth¬ 
ing with which l could quarrel; on the con¬ 
trary, l gained the impression of a book 
well written. 

As implied earlier, it is intended primarily 
for people who have bought high fidelity 
equipment for the pleasure it affords but 
who now want to know something about 
its operation, even to the stage of being 
able to track down hi-fi troubles such as 
hum, hiss distortion, etc. 

Chapter One is for the potential mal¬ 
content and explains "Why we have audio 
troubles.” 

Chapter two and three seek to reassure 
the reader by explaining how he can pursue 
his activities with few tools and some logi¬ 
cal deduction. 

Chapters four to nine inclusive discuss 
individual problems which can occur, hum, 
noise, distortion, weak sound and so on. 

Stereo has its own special chapter, the 
book concluding with some practical advice 
about building kitsets — potentially a very 
useful subject. 

It’s all very straightforward but the 
reader who can successfully tuck the con¬ 
tents of this book under his hatband can 
move into the next class. (W.N.W.) 

if if it 

PROGRESSIVE PROBLEMS IN ELEC- 
1RICAL ENGINEERING 1, by F. B. 
Lockwood and R. Dunstun. Soft cover, 
Si by 81 inches, 124 pages well illus¬ 
trated and containing many formulas. 
Published by Norman Price (Publishers) 
Ltd., London. Australian price 15/ plus 
1/3 post and package. 

A furtner copy of the above publication 
is to hand from the Technical Book and 
Magazine Company Pty. Ltd., 295-299 
Swanston Street, Melbourne. For a detailed 
review', see our March, 1965, issue. 
it it it 

WORLD RADIO-TV HANDBOOK, 1965. 
Soft covers, 61 by 81 Inches, 302 pages. 
Published by World Radio - Television 
Handbook Co. Ltd., Sundsvej 6, Hel- 
lerup, Denmark. Price in Australia 39/6 
plus 1/9 post and packing where appli¬ 
cable. 

The 19th edition of a now widely known 
publication, wh'ch rightly claims to be "the 
authoritative reference of international radio 
and television.” A very comprehensive 
source of information concerning domestic 
and overseas radio, shortwave and television 
stations throughout the world. 

Probably an essential reference for the 
DX fan and short-wave listener, at quite 
a moderate price. We know of no other 
publication giving this account of informa¬ 
tion on international broadcasting. 

Our copy came from the Technical Book 
and Magazine Co., of 295-299 Swanston 
Street, Melbourne. 

★ ★ ★ 

ANODEON Sales Division have available 
two new condensed component catalogues, 
one being for picture tubes (No. 7) and the 
other for semi-conductor devices (No. 10). 
Included in the latter are details of silicon 
transistors and reference diodes, also inte¬ 
grated circuits. (Electronic City, 443 Con¬ 
cord Road, Rhodes, N.S.W.). 

MINIWAiT DIGEST for July, 1965 (Vol. 
4, No. 10) has articles on the new Plumbi- 
con television camera tube, an electronic 
AC voltage level detector, controlled 
avalanche diodes and thyristors and a tran¬ 
sistorised speed level detector. New products 
announced are a vane switched oscillator 
for digital use and a 25in television picture 
tube. (Miniwatt Div., Philips Electrical Pty. 
Ltd., 20 Herbert Street, Artarnton, N.S.W.). 

INDUSTRIAL RESEARCH NEWS for 
May, 1965 (No. 51) reports on progress of 
research into coal combustion to improve 
the efficiency of power generation plants. 
Other items deal with a new distance meas¬ 
uring system, Aerodist, chemical analysis 
by atomic absorption spectroscopy and the 
problem of moisture condensation on canned 
foods. (Published bi-monthly by the 
C.S.I.R.O. Industrial and Physical Sciences 
Branch, 314 Albert Street, East Melbourne, 
C2, Victoria.) 


THE STANDARDS ASSOCIATION OF 
AUSTRALIA has announced that Part l of 
the SAA Wiring Rules is under revision 
with a new edition being planned for Jan¬ 
uary, 1968. Comment on the 1961 edition 
(as amended by amendments Nos. 1, 2 and 
3) is invited from organisations and persons 
with experience in the electrical installations 
field and should be forwarded to the fol¬ 
lowing address not later than 31st August, 
1965: Engineer-Secretary, Committee EL/1, 
Wiring Rules. Standards Association of 
Australia, 157 Gloucester Street, Sydney, 
N.S.W. 

LITTON INDUSTRIES advise the release 
of a new 64 page "Handbook of High Pre¬ 
cision Potentiometers,” some 40 pages of 
which are used to illustrate special mode) 
potentiometers and describe their applica¬ 
tion to various design requirements. Sub¬ 
jects covered include potentiometer comput- 
ting circuits; trig, log and exponential func¬ 
tions; loading effects and tracking; and mil 
specs for shock and vibration. Also dis¬ 
cussed are quadrature, noise measurement, 
and potentiometer definitions. This reference 
book is available on request on Company 
letterhead from Potentiometer Division, 
Litton Industries, 226E Third Street, Mount 
Vernon, N.Y. 

SARGENT AND GREELEAF, INC., 

forward leaflets describing their Resonant 
Reed Relay, Resonant Reed Oscillator Con¬ 
trol and Battery Holders for miniature 
electronic equipment. Leaflets or further 
details of these items may be procured by 
inquiry on Company letterhead to the export 
representatives, Hamos Company, 332 West 
21st Street, New York, New York 10011, 
U.S.A. 

SIC COMPONENTS AND EQUIP¬ 
MENT REVIEW for May, 1965 (Vol. 2, 
No. 5) gives details of multi-pole printed 
wiring connectors to ISEP standards, 
silicon rectifier units for valve replacement, 
gas tube surge protectors, midget relays, 
reed switches and relays. Also included is 
a data table of higher-power silicon NPN 
transistors and a further article in the series 
"Choosing the Right Component. ’ (Avail¬ 
able from the Editor, Industrial Products 
Div., Standard Telephones and Cables Pty. 
Ltd., Moorebank Avenue, Liverpool, 
N.S.W.) 

SAMPLE ENGINEERING SALES 
(N.S.W.) PTY. LTD. have data sheets and 
applications pamphlets for the "Devcon” 
range of "plastic steels,” plastic packing 
and cold-curing urethane rubbers, manu¬ 
factured by the Devcon Corporation of 
Danvers, Massachusetts, U.S.A. As explain¬ 
ed by the data sheets and pamphlets, the 
range of materials made by the Devcon 
Corp. is very wide, and their applications 
range from repairing propeller shaft bear¬ 
ings of ocean liners to moulds and stamp¬ 
ing dies for metals and plastics. (17 
Anthony Street, Melbourne, C.l, Victoria.) 

B.C.N. AGENCIES PTY. LTD. advise 
that they are agents in Australia for 
Lowry-Cocroft Abstracts, of Illinois, 
U.S.A., who provide a regular information 
supply service to research workers in the 
fields of food processing, laser technology 
and microelectronics. The Lowry-Cocroft 
organisation searches continually through 
almost every available journal published 
world-wide in the fields concerned, and 
supplies the subscriber with 100-word or so 
abstracts of all relevant articles found — 
complete with full reference and filing 
details. Subscription to the “micro¬ 
electronics” abstract service is £11/5/ Aus¬ 
tralian per month or £135 p.a. (B.C.N. 
Agencies Pty. Ltd., 62 Wellington Pde, East 
Melbourne, C.2, Vic.) 

RADIOTRONICS for May, 1965 (Vol. 
30, No. 5) has a tutorial article and series 
of experiments designed to teach the prin¬ 
ciples of semiconductor and transistor 
operation. Other articles deal with a thermo¬ 
electric converter for space vehicles and the 
design of low noise transistor RF amplifier 
stages. (The Amalgamated Wireless Valve 
Co. Pty. Ltd., P.O. Box 63, Rydalmere, 
N.S.W. Annual subscription rate 20/,) 
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CLASSIFIED ADVERTISING 

Advertisements in these columns cost only 5/ per line, each line contains the equivalent of five words each of 
nine letters. Minimum size of advertisements is two lines. PAYMENT MUST ACCOMPANY ALL ADVERTISEMENTS 
EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the September issue must reach our 
office before August 6th. Address your advertisement to The Advertising Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney. 


FOR SALE 


WHOLESALER’S STOCK. must be cleared. Bar¬ 
gains. 1400 valves, including octal, many 
old types. Pots, Resistors. Bramco Windings, 
etc. Write for price list to ALLEN, 201 Liver 
poof St., Sydney, N.S.W. 


TV Radio Electrical Sales and Serv ce. Established 
35 years, one owner. Under medical advice 
business must be sold. Going for value stock 
workshop equipment and fittings. Further par¬ 
ticulars and references. DEAR’S RADIO, 
Northam, W.A. 


TAPE RECORDER BARGAINS. New and used 
machines. Buy from a technician, not a 
salesman. Free technical advice. All repairs and 
accessories. Recorders wanted to buy. any 
condition. Country Inqu rles welcomed. 
TOMLIN'S RADIO, 528 Liverpool Rd.. South 
Strathfteld, N.S.W. 642-4215, Sydney. 


SELL. All back issues “R. TV & H.” In stock at 
all times. 1939-1955 copies, 2/ each; 56-59, 
3/ each; 1960 to date. 4/ each. Post Incl. 
Phone, write or call T. WEIR, 56 O'Connor St. 
Haberfteld, Sydney, 71-2569. Wanted to buy 
copies. 


UHER AUTOMATIC TAPE RECORDERS. For those 
who want the ultimate In perfection. Sound 
operated relays, built-in 2-channel mixer, auto 
slide projection. 4 heads, 4 tracks. 4-speed. 
A and B monitors, reverb., echo., stereo, 
mono freq. range to 20Kc,. plus or minus 3 db 
dynamic range to 60 db. Wow and flutter less 
than .15 per cent, channel sep. 50 db. V.U 
meters, auto rewind, clutches for tape protec¬ 
tion, sound on sound, gold relay contacts, auto 
torque controls, remote control, rewind, play¬ 
back. recording stop and start, disconnectabie 
auto recording level control, batt. and A.C. 
operation, etc., etc. German made, light and 
compact. You will never see more features or 
quality for your money. Push-button control. 
A dream to operate and own. Prices from 
£145 to £250/10/. N.S.W. Distributors: 
TOMLIN’S RADIO, 528 Liverpool Rd.. South 
Strathfteld, 642-421S. Country and Trade 
inquiries welcome. 


TRANSISTOR RADIO REPAIRS. All makes of 
Japanese sets repaired. We have most spare 
parts, but for use in repairs only. Send set. 
less leather case, by reg. post from anywhere 
In Australia. 7-day service. "Toughles’’ take a 
little longer. We also repair Jap. gramo. 
motors to keep correct speed. 

PETER G. BROUGHTON, 211 George Street. 
Sydney. Phone 27-5831. 


ORGAN COMPONENTS. Send for our illustrated 
catalogue listing parts, kitsets. circuit data 
and electronic organ keyboards, pedal boards, 
contact wires, wiper plates, contact blocks, stop 
switch, stop tabs, piston switches, coupler 
switches, multi-type relays, toe pistons, expres¬ 
sion controls, solenoids, etc. Also many sundry 
parts. such as felt strips, springs, felt 

washers, threaded rod and components for 
pneumatic actions. 

For the benefit of experimenters we list sets 
of data sheets available for several different 
designs of organs. 

Alan Douglas, a transistorised design and the 
Clyde Organ, construction kitsets 
“Harmonics” pre-asssembled units 
organs. 

Please send 5/ cheque or postal note to cover 
part cost of printing and post ng. PESKA PTY. 
LTD.. P.O.. Box 306 Frankston, Vic. 


and complete 


A.D.C. Point Four-E, never used £27/10/. G. 

SNELL, 15 Kent St, Rockhampton, Qld. 


HEATHKIT HX20 transmitter kit. still in original 
package. £150 or best offer. J. R. WALKER. 
Post Office, Morwell, Vic. 


E.I.L. Com. Receiver HCR62, brand new, air 
tested, perfect condition. Retail price £75. 
Reasonable offer. Phone JU3920, Vic. 


ONE THOUSAND new Ducon triple electrolytics. 
50uF 150V, 30uF 150V, IOOuF 10V, ECT208. 
4/ each. 200 new 4uF 350V electro ET1014. 
21 each. 150 new Philips IF 45SKC, 4/ each. 
120 new Collaro motors. 3-speed assembly, 
20/ each. Offers each lot. 26-6159, Vic. 


°m M . A ssm. a.s w w a R * dio,> 


R. Jk H. W/B 5in CRO, £20. R. A H. sine/square 
wave A/F osc £10. COLLINS, 18 Natlmuk 
Rd, Horsham, Vic. 


QUAD stereo amplifier, Goodmans 3-way speaker 
system 6*4 cu. ft. In polished walnut cabinets. 
Thorenj 135 turntable with M55E cartridge. 
Cost £500, sell £350 or offer. J. HALL, 
6/124 Francis Street, Bondi, N.S.W. 


BUSINESS for Sale. Dandenong, Vic. Hi-Fi and 
sound equipment. Record bar. Musical instru¬ 
ments. L.U. shop. All new Rtts. Modern Shop. 
Boronia 2-1056. Vic, 


SPEAKER enclosures. W'dale 10-inch corner and 
10-Inch built into occas. table. Lovely maple 
prof, finish. £35 two. Boronia 2-1056, Vic. 
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FOR SALE 


CUSTOM Built Hi-Fi stereo equip. Cabinets all 
types to order. All sound equip. Mikes. Stands 
Amps. Turntables. P.-U. arms. New and S.-H. 
Boronia HI-FI, Boronia Vic. 722-1056. Vic. 


STEREO Tape Recorder (R. TV and H. design) In 
custom wood cabinets, separate speakers, gift 
at £70. Write for details. LEONARD. Glencor 
West, S.A. 

CUSTOM Built Transformers: Power, Audio, etc. 
Single or quantity production. Battery chargers, 
rectifiers, electric motors, transistor radios. 

General engineering, fitting and turning, sheet 
metal work, etc. PARKINSON TRANS- 
FORMERS, P.O. Box S23. South Brisbane. 

Phone Beenleigh S3, Qld. 

NEW OC44, 45, 71. 72. 73, 74. SFT122. 108. 
152, 2N217, 269S, 8/6 ea. OC84, OA210. 
»/ •«. OA211, 10/ ea. OL171, 2N370. 371, 
Am BN. BYZ13, OA31 14 ea. 2N301. 250. 
257 21/ ea. OCf23, 28. 29. 35. SFT240. 24 

ea. OA5 10, 81. 91. 9$. 4/ ea. 6AU6. 6AQ5, 
10/ ea. SU4. 5Y3. 7/6 ea. or equivs. 0ost and 
P*Ck. 1/6. CUSTOM ELECTRONICS, Bex 1452 
G.P.O., Adelaide. S.A. 

LEAK Point One amplifier and 15in twin cone 
speak. Garrard 301 mot. and TPA12 arm 
Tannoy cart. In walnut cabinets, ex. cond. 
Cost £250, sell £100 or offer, Fawcett. 287 
Melbourne St.. North Adelaide. 6-9790. 

ARB Communications Receiver 140Kc-20Mc 6 
bands, 240 volts. Good order. Spare valves. 
£15. A. Shurmer, 26 Cardigan St.. Guild¬ 

ford. N.S.W. Phone 632-8150. 

ROLA 77 Mk.3 prof. 2 speed (15 and 7^: Ips.) 
tape recorder. Best offer write, O.K. 75 Lyons 
Road. Drummoyne, N.S.W. 

EDDYSTONE 870A. 5-band receiver (150KC to 
24MC). Best offer write, O.K. 75 Lyons Road. 
Drummoyne, N.S.W. 

COSSOR TELECHECK Sweep and Marker Genera¬ 
tor, as new. Best offer. Write, O.K. 75 Lyons 
Road, Drummoyne, N.S.W. 

SINCLAIR COMPONENTS now In stock. See 

article page 49 July issue “Electronics Austra- 
Ma.“ X-20 (kit) £17/5/. X-10 (kit) £15/15/. 
Power units £6 and £5. Send S.A.E. for 

our cheap transistor list, mall order only. 
Scott Enterprises, 10 Hurst Street, Seavitw 
Downs. S.A. 

125ft GUYED Steel Broadcast Tower. Any rea¬ 
sonable offer. 2KM, Kempsey. 

READER SERVICE 

ARE you Interested in experimental UHF-FM re¬ 
ception? Melbourne transmissions commence 
shortly. For Information write "FM”, Box 30 
Toorak, Victoria. S.A.E. Please. 

TAPE TO DISC SERVICE. Quality Microgroove 
discs from your tapes. 15 years of service in 
this held. lOin discs. 32/6; 12in discs. 45/. 
Write for complete listings, KAY-BEE RECORD- 
INGS, Box 246, Murray Bridge, S.A. 

TAPE RECORDER OWNERS: The Australian 
Tape Recording Society offers members up to 
50 p.c. discount on tape and equipment and 
a future pre-recorded tape library. Write to 
the Hon Secretary, A.T.R.S., Box 9. P.O.. 

Crows Nest, N.S.W. 

TURNER fine microphones for Public Address 
Recordings. Communications. Press to talk desk 
models (as reviewed In June issue). Pencil 

models, and many others. Post free anywhere 
in Austral a. Prices and pamphlets sent on 

request. HODGES SOUND SYSTEMS, Sound 

Equipment Wholesaler. 35 Lewis St., Balgowlah, 
Sydney. 94-4193. 

REPAIRS TO RECEIVERS, transmitters, construc¬ 
tion. testing, TV alignments, Xtal convs.. any 
LTOSfS SXk..JL 20t J?J E :u * tax. eccleston 
ELECTRONICS. 146a Cotham Rd., Kew, Vic. 
80-3777. 

ELECTRONIC ORGANS. Do not built yourself an 
organ without first consulting us. Send for 

initial information on the superb Schober 
(U S.A.) bulld-it-yourself kits. No stamps re- 

2 u L red ™ E electronic organ co.. n 

Cadow St.. Pymble. N.S.W. (Mail only.) 

BENDIX RADIO COMPASS, automatic and man¬ 
ual types, repairs and spares. 42 Cambridge 
Ave.. Vaucluse, N.S.W. 37-3264. 

ELECTRONICALLY operated visual tuners for 
musical Instruments. Exact tuning is shown by 
an unmovlng image on a cathode-ray tube 
screen, JIM SOCCIO. 40 McColl St. West 

Brunswick. Melb.. Vic. 


TAPES, Pre-recorded on Electronic Organ, Popular 
Selects. 3in tapes 3 3 4 i.p.s. (or 1i.p.s.) play 
on U or track recorders. 10 selections per 
tape. Beautifully performed and recorded, 27/6. 
Post free. Catalogue on request. Spec. Sing- 
along and Party tapes with your own requests 
where possible. 32/6. Enquiries welcomed. 

^ elod, tL'^ Bo * 102 « Bankstown. 

N.S.W. Phone 70-6326. 


READER SERVICE 


MICROGROOVE discs from your tapes. Also 
Tape copying service. Highest quality discs 
at all speeds. Prompt service. Moderate 
charges. Country and Interstate inquiries 
welcomed _ Vitatone Recording Studios. Box 
Post Office, Lane Cove, N.S.W. Phone 
(Sydney) 42-6154. 


MAGAZINES-AGENCIES-SAMPLES and Exchange 

offers; compiled from World sources. Mention 
your activities, enclosinq 5/, 10/ or £1/-/-. 

THOMPSON. 4 Shaw Road. Innaloo. W.A. 


POSITIONS VACANT 


VACANCIES FOR RADIO TECHNICIANS. 

DEPARTMENT OF CIVIL AVIATION. 

* A, 1 Departmental Base Workshops. Installation 
Section, Test Laboratory (all at Marrickville. 
close to rail services) and at various Maintenance 
Centres at Sydney Airport and Country. 

SALARY; Within the range £1,129-£1.339 
per annum to commence. 

DUTIES: Manufacture, repair, install, main¬ 
tain and test radio equipment and radio and 
radar navigational aids. 

QUALIFICATIONS: A good general educa¬ 
tion with experience In the installation, main¬ 
tenance or construction of radio equipment, 
preferably transmitters. 

Those with less experience will be considered 
for training at Department’s expense. 

Excellent working conditions, liberal holiday, 
sick and special leave, staff amenities, oppor¬ 
tunities for permanent appointment and ad¬ 
vancement (by examination). 

-.APPLICATIONS: Phone Mr Nettle at 

55-0433 for Interview, or write to:— 

Regional Director, Department of Civil Aviation. 
Private Mail Bag. Post Office. North Sydney. 


DEPARTMENT of Civil Aviation. Regional Train¬ 
ing School. A display of radio, electrical and 
mechanical equipment will be open to the 
public at the Department of Civil Aviation's 
Technical Training School. Carrington Road. 
Marrickville (Sydney) on Wednesday. 15th Sep¬ 
tember, 1965, commencing 10 a.m. and con¬ 
cluding 8.45 p.m. This display should be of 
particular interest to boys and young men 
who may shortly be seeking careers in the 
above technical fields. Parents are also wel¬ 
come. Advertisements will soon appear in capi¬ 
tal city newspapers, inviting applications for 
training commencing early 1966 as Technician- 
in-Tralning (Radio) and (Electrical). For details 
contact the Department of Civil Aviation’s Re¬ 
gional Headquarters in your own State. 


POSITION WANTED 


TECHNICAL Assistant in Electronics. Young man. 
aged 27, with limited experience In this field 
but desirous of obtaining engineering qualifica¬ 
tions. requires a position in Melbourne as a 
trainee. Anxious to learn and willing to do 
anything in any field of electronics, to gain 
further practical experience. Mr I. FORSTER. 
21 Bible Street, Eltham, Victoria. 439-9055. 


WANTED 


WANTED. Instruction Manual, with circuit dia¬ 
grams. for HF Receiver. Group 2A, Type 
A.679-H, 1.5—24MC. S.T.C. Please state 

P. r,c « : e ?“ ,red to VK2APN, 31 Mlnimbah Road, 
Northbridge. N.S.W. 


WANTED for spot cash your surplus electronic 
equipment, new, used. In or out of order. 

75 Lyons Road, Drummoyne, 
N.S.W. Phone inquiries, 88-1196. 


TRAVERSING gear, cutting-head and turntable for 
cutting acetate records. 27 Mcfby Ave.. East 
St. Kilda, Vic. 


ALWAYS RELY OH R.D.S. 
ft SPECIAL FOR AUGUST 

D Signal Injectors 1T1 

£2/1/ including tax. 

S We can supply all Radio and 
Electrical Components and are 
agents for the famous A.W.A. 
Radio Sets. Distributors of Test 
Equipment, Valve and Circuit Testers, Multi¬ 
meters, etc. A complete Mail Order Service 
for the Countryman. Call, writ# or phone to 

The independent Wholesaler 
RADIO DESPATCH SERVICE 

Radio and Electrical Distributors, 

Cnr. GEORGE and HARRIS STREETS, 
869 GEORGE ST., SYDNEY. 

Phone 211-0814. 211-0191. 

Open Seturdey Mornings. 
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"ELECTRONICS Australia” 

SPECIAL ORDER FORM 

Guarantee yourself a complete set of issues for 
your library with no copies missing. 

SUBSCRIPTION RATES 



PER YEAR 

Commonwealth, Fiji, N. Guinea 

£1.15.0 

United Kingdom & N. Zealand 

£A2. 0.0 

British Dominions 

£A2. 0.0 

Foreign 

£A2.10.0 


POST THIS COUPON TO:— 

The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney. Australia. 

Name . 

Address . 

Enclosed is £A .for. years. Start with . . . 
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LATE Roland FAX-150 

k 11 | n | tuner/amplifier 

I INAL new shipment 

EXTRA 


arriving soon 



THE MONTHLY NEWS SHEET FOR ALL 
HI-FI ENTHUSIASTS . . .AUGUST, 1965 


ADC-40 PRITCHARD TONE ARM 
FOR HIGH COMPLIANCE CARTRIDGES 



The ADC-40 Pritchard Tone Arm by the Audio Dynamics Cor¬ 
poration is made to complement high compliance cartridges. Its sim¬ 
plicity of design and special attention to engineering detail offer the best 
possible working conditions for today’s high quality cartridges. 

The ADC-40 when used with the ADC-4 cartridge will track 
correctly at I gram. Records sound better and last longer when played 
under these conditions. 


''HIS advanced-design tone arm incor¬ 
porates many features which will be 
interest to enthusiasts. 

Low Moment cf Inertia: Because of 
low inertia, the ADC-40 tracks each 
ie of the record groove perfectly. Sud- 
n disturbances, such as warps on the 
aying surface, will not dislodge the 
dus from the groove, even when it is 
icking at as low as i gram. 

Side Thrust Compensator: A small 
fight exerts a constant force on the tone 
m away from the centre of the record, 
lis counteracts the inward pull of the 
cord groove against the stylus. Thus the 
plus maintains even pressure on both 
les of the groove wall, and better stereo 
ilance and tracking result from the use 
the ADC-40. 

Miniature Ball Bearing Assembly: 

e ADC-40 uses single thrust ball bear- 
s at only four points. These high 
ility bearings are virtually frictionless, 
us the cartridge’s tracking characteristics 
unimpeded. 

Non-Drag Wire Guide: A unique wire 
ide is so arranged that the ultrafine 
id wires twist along their own axis. Thus 
e wire cannot exert measurable drag on 
e arm at any point. 

Walnut Arm Suppresses Resonance: 

ie body of the arm is accurately mach- 
ed from specially treated walnut which 
ppresses extraneous resonances and 
sures that the arm adds no “colour” to 
reproduction. 

Other Important Facts: The rear 
unterweight is close to the pivot point 


of the ADC-40, allowing installation in 
areas of narrow rear clearance. The plug¬ 
in head accommodates all cartridges. Arm 
installation is quick and accurate. A cable 
assembly plugs into the arm base. No 
soldering or wiring is necessary. 

An arm rest is built into the rear 
section of the arm, easily located and out 
of the way. 

SPECIFICATIONS: 

Arm length.10%” overall 

Pivot to stylus tip.9” 

Rear overhang . Wa" maximum 

Fundamental resonance .. 6 cycles per/sec with 
ADC-4 cartridge 


BALL BEARINGS 



ADC-40 Pritchard Tone Arm 
is priced at £20. 


ADC CARTRIDGES 

ADC cartridges are distinguished by 
the exceptionally low mass of the moving 
system, which is genuinely below all 
others and results in superior square wave 
response. 

The use of a fixed magnet, separate 
from the moving system, inducing its field 
into an armature of extremely light weight, 
reduces mass to half or less than that of 
systems previously regarded as low-mass 
designs. 

Another worthwhile virtue is the excep¬ 
tional ease of stylus replacement by the 
user. Prices for these cartridges are: 

ADC Point Four E.£35 

ADC Point Four.£30 

ACC 660 E.£25 

ADC 660 .£20 

ADC 770 .£13 

JH TURNTABLE 

The JH synchronous turntable is a light¬ 
weight model that uses the advantages of 
lightness to the full. Constructed of 
aluminium and suspended on a teflon 
bearing, the platter requires so little 
torque that it is driven by a small 12-pole 
hysteresis synchronous motor. Specifica¬ 
tions are: 

Power Requirements: 200 to 250 volts AC, 
50 cps, 5 watts. 

Speeds: 33 1-3 and 45 r.p.m. 

Method of Propulsion: Belt Drive. 
Rumble: Unmeasurably small. 

Wow and Flutter: Better than 0.04%. 
Hum Radiation: Negligible. 

Diameter of Platter: 12in. 

Price is £25 


For all your Hi-Fi requirements, call in or write to: 

DRUMMOND ELECTRONICS 

84 KING ST., SYDNEY, N.S.W. Telephone 25-3886 

ASDIC STEREO SPECIALISTS 

166 GLEBE RD., GLEBE, N.S.W. Telephone 68-1014 

BRISBANE AGENCIES 

16 STANLEY ST., SOUTH BRISBANE, QLD, 4-5466 


Please send me, free and post free, details of 
ADC-40 tone arm, ADC cartridges, JH turn¬ 
table. 

NAME . 


ADDRESS 
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careers 


THIS 


FREE BOOK 


COULD BE THE 
TURNING POIN 


IN 

YOUR CAREER 


ASK YOURSELF THESE 
3 QUESTIONS 

| * Am I in a dead-end job? 

2 Can I use my spare time to get 
ahead? 

3^ Am I capable of earning more 
money? 

If the answer is yes, there is room for 
you in radio-television. Does your job 
really offer security — worthv/hile pros¬ 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet "Careers in 
Radio and Television" which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 

TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the train¬ 
ing you need at the benches and lec¬ 
ture halls of Australian Radio and Tele¬ 
vision College or in your own home by 
correspondence . . '. you can be taught 
every important aspect of radio-tele¬ 
vision, details of every application of 
Lhe fundamental principles. 


GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in¬ 
cluding manufacturing, radio servicing, 
television servicinq, research, sales, 
^.broadcasting and television executive, 
armed forces. A.R.T.C. can help you 
gain one of these much-sought-after 
positions, but remember, it is only the 
trained men who succeed and A.R.T.C. 
can give you the complete training 
which is necessary. 

Make Spare-Time Money 

If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you may use the 
modern A.R.T.C. workshops. The course 
is intensely practical and individual. 
Safeguard your future . . . mail the 
coupon' today. 


A.R.T.C. CAN TRAIN 
YOU AS IT HAS THOUS¬ 
ANDS OF OTHERS! 

Thousands of ambitious men have 
realised the benefits offered by 
A.R.T.C. training and are now 
making money in radio. You can 
join the ranks of the skilled men. 
. . . and it costs only pence a day. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a job or business of youf 
own with good prospects, security' and 
big money. A.R.T.C. will mail to you, by 
return, at no obligation to you, the big 
free booklet "Careers in Radio and 
Television." This booklet will show you 
definite steps you can take for a better 
job . . . how you can succeed in life. 
Post the coupon, phone or call NOW. 



AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broodway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir , 

Please send me> without obligation , your frej 
booklet “Careers in Radio and Television.” 

NAME .-. 

ADDRESS . 


Printed and published by Sungravure Pty. Limited, 
of Morley Avenue, Rosebery, at Morley Avenue, Rosebery. 



































